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PFO4P47* 1 DESCRI PTI ON PRI NTI NG MATERI AL CONTAI NER,
AND BOARD MOUNTED ON PRI NTI NG MATERI AL CONTAI NER 5
PFOAFFCHNI CAL FI ELD [ 0001] The present invention rel ates
in general to a printing matkrial container
containing a printing material and a board nounted on
the printing material cgptariefiony and relates in
particular to an arrangement for a plurality of
USRINTIRGIMATERENCE ONT AINERS ANEPEBARE MO UN-PE PAIRCPRAVNRI G
n recent years, | as become conmon
practice to equip i sl dORTAINSRD in ink jet
printers or other pfinting apparatus, W th a device,
for exanple, a nenory for storing informtion
relating to the ink. Aggpndeppagedpon such ink 15
cartridges is another device, for exanple, a high
[000¥b| t Brgeprsisenuinveltionyrelatesamaiens sl td alorinteganatesakorntainer
using a piezoelectric elenent) applied to higher
contgip|ngagy erivtieg material andienkpard ohqunged of thé@rintinempatetial container,
- such cases, there are instances in which the ink
and redates jig garticad toree arangemant dppamiiraktygfdesninets dispeged on
connected through termnals. There is proposed a
thesg compensrtsf or preventing the information storage
medi um from shorti ng%@%w damaged due to a
drop of liquid being e termnals
connecting the printing apparatus with the storage
medi um furnished to the ink cartridge. [0003]
[000HowaN e&cerith@at € ¢hirad be @se BBmMicdnadcibove eqoipriolk cartridges
contenplate an ink cartridge having equi pped with a
usedph urilajett tpyintdrs deathesprifiting exarplue, with nederiye, dadegam2B, a
hi gh voltage circuit, wth term nals for one device
memeanydfolr eoirgy infaradasiohorladingtthethe delviAdso didpbbed bn sukh ik
of cartridge, there was a risk that shorting could
cartraigesis bettheedeviae tfor mxamplef arhigheoltage cleoitcée.@mdrenfedning ink
termnal for the another device. Such shorting caused
level tshes@r odih e mpidzoplestiid ke narth geplied tiohagthiarkvodtmge thaiytheodriving
to the printing apparatus in which the ink cartridge
voltags oatheaotestbry Thisichraabeshiese at instamiceed tvbidhrfhe ink cartridge

and the printing apparatus are electrically connected through terminals. There is
proposed a structure for preventing the information storage medium from shorting
and becoming damaged due to a drop of liquid being deposited on the terminals
connecting the printing apparatus with the storage medium furnished to the ink

cartridge.

[0003] However, the technologies mentioned above do not contemplate an ink

cartridge having equipped with a plurality of devices, for example, a memory and a

high voltage circuit, with terminéls for one device and the terminals for another
device. With this kind of cartridge, there was a risk that shorting could occur between
a terminal for the one device and the terminal for the another device. Such shorting
caused the problem of possible damage to the ink cartridge or to the printing

apparatus in which the ink cartridge is attached. This problem is not limited to ink
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PFO4P47* 2 cartridges, but is a problemcomon to
receptacles containing other printing materials, for
PFO4B474npl e, toner. DI SCLOSURE OF THE | NVENTION 5 [0004]
An advant age of sone aspects2of the present invention
is to provide a printing material container having a

cartHHg'ésalbbE Yo 2br8¥h RS mMES ?é&pgmgoﬁtglrﬁrﬁteothgp 'ppl'h’ta

mat eri al container and the printing apparatus cause
mat&¥al$ FeF bladplBeioMegn terminals can be prevented or
reduced. [0005] A first aspect of the invention
provides a printing material container 10 detachably
attachable to a printing apparatus having a plurality

of appar at us- i ¢RSCLOISHREROF. THEANRENTIORY Mt er i al

container pertaining to the first aspect of the
[0004DV €Al la@ParkBEPbF §8%e As ea%tofctﬁ\-sl EserR iMRARIH .Q%wp@@v.de a
and a termnal group t includes a plurality of

printing @htdrRi &bRRlirfer Iﬁtnn'g%aﬁ.sréli‘Eﬁ o$ A6 0iRds LidFeimadanMEd @ the
| east one third termnal. The plurality of first

printirRy ibteRla cohtRire® RREAhE Grintink R phiatsd cAREIAR, SHYHiAL between
respectively include a first contact portion for
termiraild s bagrévehoéd 66 padidiedg term nal  anong the
plurality of apparatus-side termnals. The at | east
[0008he A Giestnabpeet 67 B inventiePRAGdeRth bANtiME ma sl G ofleaindre
and i ncludes a second contact portion for contacting
detachabdy ataploabdé B atpeintingalpparmng hbliag pl plualityt ¥f Sfparatus—side
apparatus-side termnals. The at |east one third
terminetsniThalpringing onatetiel ceiteiobr partaiirghier thierfysbatpearfithe
at | east one 20 second termnal and the at | east one
invertthinr ebrbisssreafirsantdvicec h sdesnd debice dind entea®inal gesupi At includes
for contacting a correspondi ng term nal anong the
a plupdly af first EFmapFEaeblamst shdesecbed térmdhd . andhe laistl @rsthird
one second contact portion, the plurality of the first

~ termineh(Thetplunabityt efofrst teminalsearatconsesteddneht Hirstddedet aad

portion are arranged so as to formone or nultiple
respeasivsly iMhlidata firshsontast poedom forcamttactingpa cbireapdrsling terminal
arranged at an end of one 25 row anong the one or
amo”ﬁlﬂhﬁiFg\l'r@“i‘yo@fsapﬂ[am&j'ﬁ%@wmdndg Tioe ahieapt pne isagond terminal is
material container pertaining to the first aspect of
conngdieditathptsieennd dedce @pdrinclade asecput corgast pprtidnefor contacting
second term nals connected to the second device are
a corggsPeRgiad tagmipplaraersthawluraliby obahearatussidettepoinalsodbe at
adj acent to
least onJe third terminal is for the detection of shorting between the at least one
second terminal and the at least one third terminal and includes a third contact

portion for contacting a corresponding terminal among the plurality of apparatus—side

~ terminals. The at least one second contact portion, the plurality of the first contact

portions, and the at least one third contact portion are arranged so as to form one or

multiple rows. The at least one second contact portion is arranged at an end of one

row among the one or multiple rows.
[0006] According to the printing material container pertaining to the first aspect of
the invention, the second contact portions of the second terminals connected to the

second device are arranged at the ends, whereby other contact portions adjacent to
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PFO4P47* 3 the second contact portions are fewer in
nunber, and consequently the second term nals have
PrO4p¢ds |i kel i hood of shorting to terminals include other
contact portions. AccordingPy, damage to the printing

mat eri al container or printing apparatus caused by

the S&SIhdSERALLIEBRs BR ALANEALRhERF Jn%gaébgﬁgw%ttllyg%%@ec%nd

.second aspect of the 1 nvention provi

ternliBdI € hhdd 16:QNkKaIIKRId o%‘?ﬁﬁ?% YermHOL 3 Sad &h%r Q%h@citri')%rtions.

apparatus having a plurali appar at us- si

Acc&r@lﬁd’@lw Yathagd U6 tRé 'pﬂhfrﬁ? nﬂﬁ&ﬁ*&l' &Jnté’tﬁé}t & thﬁ?éﬁp%'rﬂugg:aused

to the second aspect i nvention conpris

by shith ShodRYi &8 bedpRSentad &i—%ldeeed a group of term nal s
for connection to the apparatus-side term nals and

[00CTNPIA Sédthdeaspbet &f tHemeéntférf ﬁntovmst:ﬁ*rrmng%aﬁzerlgﬁ (;Arﬁ?ﬁkr

one second termnal, and at |east one third term na

detadhsb|P Imbuatddly to @fprfritfn§tapbﬁfaﬁfh§‘ Waﬁm@raﬁ:lﬁl%'ﬂﬂﬁsf §8bdrQtushSide
first device. The at [east one second termnal is

termiraild) Thieqstirt gt gt efiaC 86t ahRY ipGRainfg t LB seﬁ:oﬂ@@sfn@@t &f the
the at least one third termnal is arranged relative

inveritioratothpiisds @fipardevive, afsdcbRd devicBas erdUpCoSREMMAIs for
termnal, wthout a said first term nal therebetween

connieBtiah tb Q%bp@dﬁtﬁ—&ﬁ@tﬂeﬁrﬁmafsoénd bﬁnﬂ%n@@h';fhﬂaﬂ-@ A first
shorting between the at | east one second term nal and

terminlats, at ldeatidhe @BEohidtdrthindleind Baleas{ 0RO Bird ik TOhd Plurality
the printing material container pertaining to the

of firsetandnas pes tonafctéd €o ithy 6Rdti dyvicaatThbeadéast dier $dcefd @brminal
the at least one third ternminal is arranged relative

is cohpectedltedbe sacqpad tevice.0ht lehet atpoHe@sbf tHeeatsSleeeinéhe third
termnal, without a said first 20 term na

terminakeisedrednged melabivatto lat dsdst anpordionadftthe it A&t anketbhd terminal,
shorting between the portion of the at |east one

withauhiar shid &irsti teaininahtherblzetp@iehon abfledshenatdideesist, fonehe detection
second term nal have a greater tendency to occur than

of shgttina hetyebettheah ledst ohersstond teiminl ananthetadtdesstontedthird
term nal. Accordingly, in the event that the shorting

termipak ween the first terminal and the second terninal
occurs by a drop of ink or foreign matter, it is

[0008]; gmcyoaéa toktHeyprinting mhterish cptiamerirertaiing ttheeetdrahaspect
of the at | east one third term nal and the potion of

of the jrwvegtion.caideadrmeredivoms theratilnagt arlesthirdctenminal wnafranged
detected as anonal As a result, danmage to the

relativg tmet fepskatrartion of e af feast one second teymipPawidhow a said first

caused b

. terminal therebe¥ween in at least one direction. As a result, shorting between the

portion of the at least one third terminal and the potion of the at least one second
terminal have a greater tendency to occur than shorting between the first terminal
and the second terminal. Accordingly, in the event that the shorting between the first
terminal and the second terminal occurs by a drop of ink or foreign matter, it is highly

likely that the shorting between the portion of the at least one third terminal and the

- potion of the at least one second terminal ailso occurs, and is detected as anomaly.

‘As a result, damage to the printing material container or printing apparatus caused by
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PFO4P47* 4 a shorting between the first termnal and
the second term nal can be prevented or reduced.
PFO4PH009] A third aspect of the invention provides a
printing material container *detachably nountable to a
printing apparatus having a plurality of
a shaRRR [PEtWSes HHE firdt tePhifaNahd thel BEcHd tai-nHal BB B8EipRbvented or
container pertaining to the third aspect of the
reducByenti on conprises a first device, a second device, a
group of termnals for connection to the
[000@ppaA ahiug aSpéla dfehBlim@ntioaftoGidB® ki fimbgandeHbREbritdinef
first termnals, at |east one second termnal, and at
detabBaidy nvudtdbe k6l at@iriingalpparktes Bhvinglal gliralief of Afsdratus—side
term nals are connected to the first device. The at
termireds tThengirgBganstetier sdritainel QersirtanietHeethiddoadplet of the
second device. The at |east one third termnal is for
inveiithen celepésds o firaf deshver i stgoheidevres, 4 lzEowdt of RAGINaNfOr
second termnal and the at |east one third term nal
conndttibeasttha apparatsrsiae tehfinats drebhsbmprigng Biplgratiar of fvak
is located adjacently to at |east a portion of the at
termirgbs tat teest 906 cedond terimiad], and at [daetishe ohied taknieat Tion plurality
15 [0010] According to the printing material container
of fippbtérmimalagre cobinertedhits dhasipeicdevide. Tthieeati layENdrie0sBcoat! terminal
| east a portion of the at least one third termnal is
is cohoecteddo thdjsacend byvite Hie bekatt anpohitd bermifal tid éorathe
| east one second termnal. As a result, shorting
detegtierwebsharbieg petwéemthsf att leestadnd easindoreemintal aold ties at fealst one
and the potion of the at |east one second term na
thirdtgkreinal. dtdeassra pertide ref \the gt deasd ronerthivd Shoninahig Ibedtaden
20 the first termnal and the second term nal
adjacentiyrtdiatdeast a portice ofithatatti¢rst dniecseshod temyjnalbotaideast one
. the first term nal and the second term nal occurs by a
direcipBp of ink or foreign matter, it is highly likely
that the shorting between the portion of the at |east
[001Q)ne Accrrdive teths prntingmaterial sontaineraiertaiaingto tbethird gepect of
.second term nal also occurs, and is_ detected as
the inneakianyat iagstaa peetian of denatgeastoonathirs tenming intecetadl
. container or 25 printing apparatus caused hy a
adjacenHy tp 7Y Ienst verattionof the st least pnadiecand tenminalefs garesult,
term nal can be_ prevented or reduced. [00111 A fourth

shortinghetivegh the @ortinfesh Sheratyeath eresthird trrmingl @ad &he getion of the

cont ai ner ) , _
at least one second terminal have a greater tendency to occur than shorting between

the first terminal and the second terminal. Accordingly, in the event that the shorting
between the first terminal and the second terminal occurs by a drop of ink or foreign
matter, it is highly likely that the shorting between the portion of the at least one
third terminal and the potion of the at least one second terminal also occurs, and is
detected as anomaly. As a result, damage to the printing material container or
printing apparatus caused by a shorting between the first terminal and the second
terminal can be prevented or reduced.

[0011] A fourth aspect of the invention provides printing material container

detachably mountable to a printing apparatus having a apparatus—side terminal group.
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det achably nountable to a printing apparatus having a
apﬁaratus-side term nal group. PFO4P47* 5 The
PFO4B#ar at us-side ternminal group includes a plurality of
first apparatus-side termnals, a plurality of second
apparatus-side termnals, and a plurality of third
The 2pparadlstside @emirl BHdipl includes Bl fialafitybf sk abP&ratus—side
apparatus-side termnal group are arranged so as to
ternfiodl8) Aplutdley of @uteittasRe ANE-Eig¥tertiifalB] sHdk ipl)Fafly of third
second 5 apparatus-side term nals are respectively
app@btiangidd takmieakhTentinak wikken fthé Shpéras*8de feh@idahbfddp are
apparatus-side termnals are respectively arranged at
arraegarhs® Bl toforinh @ firseesnend @Bt orfiiedw. Ofhet f16rafiBE 8N 8econd
apparatus-side termnals is adjacent to any of the
appdrhiustsidp parmib8is -5k desg2tiVieNadrBangbldert aic A tdnd ek Efrselow and
container pertaining to the fourth aspect of the
the thindeaipiapatue-osiths t&r@snals fare séspdetivelg, ardanged ab@adle \end &f the
group of 1o termnals conprising a plurality of first
secdn@drmoivnEbsh ofithd easindoappas#tastrgidé esrmings js adidc&it td &a56f the
one third termnal. The plurality of first termnals
thirdoappacatnreside terimondlheTHe pantingleatertal @pataiied pertaining to the
respectively contactable to a corresponding term na
fourthnaspgct hEthd insenti@ppamatisss sifidet dedicd, madeondhiavite, a group of
| east one second terminal is connected to the second
termiteld cempiniging 8 plesfipcef sl tesainglacstalebst de aecond terminal, and at
correspondi ng term nal anong the 15 second
leastagnrathitd kerwirdé Tiher plursdits of Tihg tarminelsarearmnebieaddto the first
terminal is for the detection of shorting between the

~ devigg andbargt resnectivdndntactatile 40 acsmiraspending lterasinaloareong the first

third termnal and is respectively contactable to a

appatapsesiftrimingls-ethe afaleasihomy sedmnd teirmihal sppenrectsd t the
term nals. [0012] The printing material container

secopd deyichiang it sesnrstivelyrqdntactigblettoos cetrespadingntesminabamong the
can afford working effects anal ogous to those of the

secopd ppparatusTaiderteaminalso Ahaiatdeagseneatihirdrigrmivat isefof ithe detection
aspect. The printing material container pertaining to

of shopdng %%H"’leﬁ"égﬁé&t'eac?% onResecaAne feiminalangd the atdeasteene third
practice in various forns, in the sane manner as the )

termigal 21q isgeape el coyactabito arosrespending Hertnal@mieng the third
first, sPect. [0013] Afifth aspect of the invention

appa'ﬁt'cﬁl"ls&g‘s eMYKaint i ng material contai ner 25 detachably

ttgchable to a printing apparatus having a plurality

[0014; j‘%ﬁﬂ%ﬂg-f%ﬁtaga' tURATREPErtaming tor thet foHethraspert af the

. %ontain$¥ Bert iniﬁ% to tqe fifth aspect of the )

invention can afrord working effects analogous to those of the printing material

_container pertaining to the first aspect. The printing material container pertaining to

the fourth aspect of the invention may be reduced to practice in various forms, in the
same manher as the printing material container which pertaining to the first aspect.
[0013] A fifth aspect of the invention provides a printing material container

detachably attachable to a printing apparatus having a plurality of apparatus—side

“terminals. The prinfing material container pertaining to the fifth aspect of the

invention comprises a first device, a second device, and a terminal group that

- includes a plurality of first terminals, at least one second terminal and at least one
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i nvention conprises a first device, a second device,
and a terminal group that includes a plurality of
PFOFFst terminals, at |east one second terminal and at
| east one PFO4P47* 6 third fernminal. The plurality of
“first termnals are connected to the first device. The
thirditerirast THplusstiz g od fir & t8rmetald SreCodHMREttd thel @t device. The
second device. The at |least one third termnal is for
at ldabeodekecdndtering OB bhM@ tOE Ve sédih dadevi@ATheUt8east one
second termnal and the at |east one third term nal
thirdEsehmired i foe therdetectich bshartind betvwddather antasl orR0gRond
portion of the circunferential edge of the third
terntire pindahe badéasy ona thivdtteeninall Ebbie of b€ teFhardshhalanedge
of the second termnal and a portion of the
circnfiecentiat rdpé,i aportdgeofathe tde uaiferehtiaséddecsinrathirdaeimiaal facing
anot her portion of the circunferential edge of the
a pospoofiitheerimunaferenthat een gf theofeddnd teerhinabandh portion of the
circunferential edge of the third termnal is |onger
circunhfarerttlrhedgd of biee pos firsinteominizhfaciiy aridthempetiontdfahe
edge of the one first terminal. [0014] According to
circunifergntiahedgey ofrthee seaindctenmmiah dhedengthi ofi thg postibdef
fifth aspect of the invention, the Iength of the
circymfetdndial efze pf thenthérdeteriniral édipegef thahehthif the gontionadf the
is longer than that of the portion of the
Circmfﬁmﬁgﬂm phtheconpefioit telminehe first ternminal. As a
result, shorting between the third term nal and the
[0014kc dinsordingritadhe heivting meSenial santaineraprttaicipetto the difith aspect of
than shorting between the first term nal and the
the igyartsien. theelengihaef thacrastigh eflcjrcumferehtialeadast oft thetthird derminal is
shortin% between the first termnal and the second
longardhan that fdbarreriign &f dhe pireamfarknil ddge @if dhe waetfisst tarminal.
highly likely that the shorting between the

is
As apgpiylt. sHoBing hatwigen ithe $hird kerminalrandi thefesand erininslchave a

potion of the at |east one second termnal also

greatg tepdency g dcsu Brancsharting bakwann the fist senmdseliand the second
dal e to the printing material container or printing

termigglo Abgprinely o &be Byeat YO hF SGortinG aRbEASH ks firstsierminal and
ternm pal ,and the second term nal can be prevented or

the spenfciRImingl 9g¢u]s by aidcem ogsrﬂfe%rtfowgm Featiaty drig highly likely that

nmountable on a printing mter

o o e

th Ergviq%% a board . [ al .
© SpRringi ety e et RABIQP Hdpre A Yinshterming and the potion of
aratus that has lurality of apparatus-side
the af [gast AP SecTHL Iy RskisP A0 B aeartsgrasanomal i resutt,
de i%e. The 25 board pertaining to the sixth asggct q{ \
damag £ %, BHE T MabgR SOBLeIasT 1 AR ARPEraiyg ogused by a shorting
between the first terminal and the second terminal can be prevented or reduced.
[0015] A sixth aspect of the invention provides a board mountable on a printing
material container detachably attachable to a printing apparatus that has a plurality
of apparatus—side terminals. The printing material container has second device. The
board pertaining to the sixth aspect of the invention comprises a first device and a
terminal group that includes a plurality of first terminals, at least one second terminal

and at least one third terminal. The plurality of first terminals are connected to the

first device and respectively include a first contact portion for contacting a
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term nal group that includes a plurality of first
termnals, at |east one second termnal and at |east
PFOABHE third terminal. The plurality of first termnals
are connected to the first device and respectively
include a first contact portion for contacting a
corrB5sHIhE tefmirad BMRBE @Rl b@altt@ rof appbrad0OVIdd Hepmit . Athlet 3t least
of apparatus-side termnals. The at | east one second
one se¢didalrmirtal ¢OBoMGIcBilI€ té Bhé Becorr addceand arl@d a second
i ncludes a second contact portion for contacting a
cont@ot pesponidr kg ntaitine ot oragdpdg dingeephinaRhmbig €le plurality of
apparatus-side termnals. The at |east one third
appdretust-aide teamihalks. The atl6dze€ bhenhell tbrmsinalrisifagtiedateetion of
the at | east one second term nal and the at |east one
shorting betwermihrait leasidonenséduth@stedminal aad el bBlEdasponé itind terminal
for contacting a corresponding term nal anong the
and picludak izt thiraf cappealr pdrtisn Sodeonitacting al orrébpendihg keashal among
one second contact portion, the plurality of the
the gluradity obaprerbtysoside dasninalsd Thb et ddast emstseaned thntradt portion,
contact portion are arranged so as to form one or
the plutalitypbbtheoficst chbntaditporéarst, aodehs @t derdt cpertthrt cbOtact portion
portion is arranged at an end of one row anobng the one
are ayrangeftsiopdseta tore. ofje0OrlBilltikls ementTheastplestt afe sdrnd contact
i nvention provides a board nountable on a printing
portinntieairahgeoat amn wod oflenachalEnyo gt thecdrebdremubiinde prisat i ng
apparatus that has a plurality of apparatus-side.
[001 6£r s aeyenth Bseegy ¢htherigventicer pravides rat bdard mdmdalye coralprinting
device. The board pertaining to the seventh aspect of
materigh conpaiet idetachwhiyr atéashahlef for & printivg eepamtiisi thah hges auglurality
of termnnals for connection to the apparatus-side
of apparatpsrzide taraniedlaprhesphinting mptarishicppiaingr Hasrsgcond device. The
term nals, at |east one second term nal, and at | east
boar¢ gertaimingto ther saveath asnest @f halinveption dgomnsises erfirsh dpyice and
are connected to the first device. The at |east one
a grogp A tarmigelsi fraconsedininioctheprrgratie-gde dermiarly iapd comprising a
geas .a portion of the at least one third termnal .is
plurality; ofi sy terapinalisyat legsteng aeeandatesmingl. dart leps efe third
Jeﬁﬁ% 29 ope second termnal, without a said first
termingl inf d)'urieier ebiishaermingls are cenaectsAdo e fiet deyice-f e at
t he detecgti on of, shorting bet ween the at | east one .
loast QRBREOPE LRITHAR! 18 RINNEHET0 thEAeeoBs doViipr At e harpartion of

: 017] A .eighth aspect of the invention provides
the ahJ55eh o R ABPEnaR 2 Pranges ﬁa{at'ﬁaﬁaﬁtg‘ra%cﬁw%ﬁt'ﬁaﬁ the at least
one s}%tﬁﬁl ?%%s@?&&ﬁgﬂta? lsgidtf?rsgl tgr%irqglltﬂgre%%gﬁggrts Pnsatt Eggt Qr?es
direction, for the detection of shorting between the at least one second terminal and

the at least one third terminal.

[0017] A eighth aspect of the invention provides a board mountable on a printing

"material container detachably attachable to a printing apparatus that has a plurality

of apparatus—side terminals. The printing material container has second device. The
board pertaining to the eighth aspect of the invention comprises a first device and a
group of terminals for connection to the apparatus—side terminals and comprising a

plurality of first terminals, at least one second terminal, and at least one third
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25 of apparatus-side termnals. The printing nmateri al
contai ner has second device. The board pertaining to
PFO4P4yE ei ght h aspect of the invention conprises a first
device and a group of ternifals for connection to the
apparatus-side term nals and conprising a plurality
ternfhalf ThS blur QR T & 8t teRinidbRste OoHheSEEP T tHELRFB: MliceaMHe at
at | east one third PFO4P47* 8 termnal. The plurality
leasDbné ise6énd BIrHIMAS coir cEONBE EhLFeddndl fi&idd. Mot AWk ne third
The at | east one second terminal is connected to the
terntiedt 06 Cordi diRectldiCoBéndring betiser tHel 4t leh& SRS cdnd thBhinal
the detection of shorting between the at | east one
and Secanbateoné Bieikd tafthd et Riast 8astiONef thY s0llchst HHd ird
At least a portion of the at least one third 5
termiredl 8 hoaktd Sadjscatthdioadl] laeend byrtich éft theeaSkbast GHY §dddd terminal
of the at |east one second termnal in at |east one
in atdeascéneodiredt@®18] A ni nth aspect of the invention
provi des a board nountable on a printing materi al
[0018bntAinireh adptaictiatble)inadritiehabliRlet & Pogpd infdunbgble on a printing
apparatus having a apparatus- side ternminal group that
materiat cadesen detantablvt sttafhable &1 a ppiptingtapsaratwehaving a apparatus—
termnals, a 10 plurality of second apparatus-side
side teminaladrsyp dmat inciptes alpldrglityf oft fivist dpppptusakite-tsirdmals, a
termnals. Terminals within the apparatus-side
pluralityr of sedongrappprainesde tergénhls caraisa pluralftgrofthird iapsaratussside
and second row. The plurality of second apparatus-side
terminglsmieahinaler withingbp eopanadliy-sater temoiehl gtoupaare @rahgefl so as to
the first row and the third apparatus-side termnals
form g st sewendi seebyd sewaheplusalite alseemt epparhisseidortdrminals are
row. Each of the 15 second apparatus-side termnals is
respepdjvabentrangedaatyeash andeott thierfirshppuaraat iibe shide apparatus—side
termnals. The printing material container has second
termigalsi are resprotiysht errprecdadtiasy arsl oft the srconH rawpbath of the
the invention conprises a first device and a group of
second ppparatus—sklsisrmeplsgs adigcenhke ey of the third spparatus-side
at | east one second termnal, and at |least one third
termipgls{ fe printing mateial| qontaiper has sgcandrdevirg Jharkeard pertaining to
copnected to the first device and 20 are respectively
the "Eﬁh@éE?%?feﬁied"&erEm eapRyiREsy firsdrdavieg anthe gourhel terminals

first a]fegqe'r at g% side . termnals. The at |east one
COMPLISIEAIPHIERRY 94 Mrtstes MRt ek dpash onpesesepd ermiagli ard ahjagst one
. , 1S respectively cantactable to a correspondin )
third tminalal he plkg RS et triinalp 9t SPRRSEPES £49 frviaiayice and
The @t | east one third term gal is for the detection
are r%sfpec ively contactable to a corresponding termmai among the first apparatus—
side terminals. The at [east one second terminal is connected to the second device
and is respectively contactable to a corresponding terminal among the second
apparatus—side terminals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at least one third termihal

and is respectively contactable to a corresponding terminal among the third

apparatus—side terminals.

- [0019] A tenth aspect of the invention provides a board mountable on a printing

material container detachably attachable to a printing apparatus that has a plurality
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shorting between the at |east one second term nal and
the at least one third termnal 25 and is respectively
PFO4RHAt act abl e to a correspondi ng term nal anong the
third apparatus-side term ndls. [0019] A tenth aspect
of the invention provides a board nountable on a
of ap¥dratusPide TBEGHAR] Tﬁ@apiaﬁnﬁhﬂ@ﬁiﬁ%miyeﬂﬁésaﬁ&hhedeme. The
a printing apparatus that has a plurality PFO4P47* 9
boardfpeafddingtolShe télthtRpBtNat the MDY E8rhpHik¥Bd BFdtaevice and a
cont ai ner has second device. The board pertaining to
terniireg gt thadsiddesod plup@itly BFEREL QeI Mt €55t dnki deSbnd terminal
device and a terminal group that includes a plurality
and of lekkt he tiirdidralisal. Bie bRty OTFirSCEPRthal £/ EdHnecBétflto the
at least one third termnal. The plurality of first
first tdewiten@he atifeast oRBaet e terniihd iS chbhiddtedeyith® seddii @dvice. The
| east one second terminal is connected to the second
at ledgvoreethifkhiermiral ichsttheritédtiondoft siorin@betvieedhOthetdtgeast one
detection of shorting between the at |east one second
secondrtarmiabl ambtHehat lahst @asthianteriiinal.CEdoar ofi thaltermagiz 0fs an
the termnals has an circunferential edge, a portion
circupffetdvaiat edgauraf portinh iodlthe direudferkehtialt duge dbftias thirdterminal facing
facing a portion of the circunferential edge of the
a podwoorfdheanimiundtreabidl edgeoot thenseafontherndinal and a portion of the
circunferential edge of the one first term nal facing
circumfetdntial pdge phitheodne filst teimioanfaeimerdricthergatigdoniof the
second termnal. The length of the portion of
circugifersntiabedast dfathecsigondftetrhieat Mhedength nif nhe pbetidrosyer
. than that of the portion of the circunferential edge
circugtfenentiabedsef ¢fr e thirdterminal js008€4r than ¢havefthie msties tof the
. of the invention provides a board nountable on a 15
circupferientinyedaet ef thel onedfinshitexsinalet achabl y attachable to a
rinting apparatus that has a plurality of
[002(§pp&*1a%'e\ser§ﬁ@épe@tr<hﬁ gl igventian priovides egbormt enquaitable on a
. container has a second device. The board pertaining
printing matarigl eapssiper detgsbablyatidebablaters printingoamarates that has a
first device and a termnal group that includes at
pluralityoftappamtyszide Yergiingls.r e préntngapteriahcontainesthagrresecond
,cui-o t portigns into which a respective second ] .
devicpgfhg Ha?rdn?ﬁﬂéﬂ'@ag & the elevsni perech @f the énveatios sempirises a first
. can be inserted aqy at least one third terninal. The
devicqanf A tarping erqursihat iclyges at lgaet 2 slwiality 16| fist terpinals, at
i rst device,and_reaﬁg:tivel include a first contact
[

f
least GBP EHEPU HOUGHR HES MREPP® EBTHASBMaEARY ERTTITAlnouBhgn the

. ..the plurality of i
printing marf)erlal contéfner can be inserted and at least one third terminal. The

plurality of first terminals are connectable to the first device and respectively include

a first contact portion for contacting a corresponding terminal among {he plurality of

“apparatus—side terminals. The at least one second terminal is connectable to the

second device and includes a second contact portion for contacting a corresponding
terminal among the plurality of apparatus—side—terminals. The at least one third
terminal is for the detection of shorting between the at least one second terminal
and the at least one third terminal and includes a third contact portion for contacting

a corresponding terminal among the plurality of apparatus—side terminals. When
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apparatus-side termnals. The at | east one second
termnal is connectable to the second device and
PEO4PHE| udes a second cont act portion for contacting a
corresponding 25 termnal anng the plurality of
apparatus-side-termnals. The at |east one third

mouh&démete pentir mbftRiall @bRGINPNtHR atSIBREH dOtHRE ¥SRBct Pé&rtion is
at | east one second termnal and the at | east one

locatdt ddladeitiyl toatheadtdestCdiédast o diddint 4Lt GRMI &S IWIREH hoQRted on the
for contacting a corresponding term nal anong the
printigimatdriay coftadiapatht atSlegétdend S&d8rdad ontadedHiBROdRA irality of
10 nmounted on the printing material container, the at
the fieasbntiee pohtidis, andthe bt PRist 088 thisd cbAGRt @Aridsl aceirinked so
to the at | east one second contact portion. Wen
as torbarnt &tk onmiulttple powHIWRNGh ARBURTIdON EHNpEMING matdiRl @bntainer, the
| east one second contact portion, the plurality of
at letbieorid ssdondasinagdt potibh 05 arranget bhen ahd lofask roReaanidlig the one
contact portion are arranged so 5 as to formone or
or moltiple pives.r ows. When nounted on the printing materia
container, the at |east one second contact portion is
[0024] r dheelfthtasprcentitiof invaetisropraviesga bbardosominedtable to a printing
multiple rows. [0021] A twelfth aspect of the
apparatuerthatomaspa plurelés of dpparaduseidetdrainats. tTheasb qart pleitaghing to
apparatus that has a plurality of apparatus-side
the twelth astest oflike ro@ntiop eonmirisesn@ teomibal btveptthvet frichudes a
aspect of the invention conprises a term nal group
plurajipvaef finst ltenieinala, atpleastabne geadnd fersinat endriahddast oat third
| east one second ternminal and at | east one third
termingl rhheailuratityeofpiingt 4einnipalsfaré icoptetted o rafist alegice and
- connected to a first device and respectively include
respegtivielsincludataglitst gontacs wofrven funtantedting a coovespypimgitarginal
termnal anpng the plurality of apparatus-side
amongdihginhality afivpparatusaside seraniseleohke abfesishahe isgcard terminal is
connectable to a second device and includes a second
connggfblecte HELEINITVIRe armhinsdudesp secandraandaeinriirtign for contacting
term nal anmong the plurality of apparatus-side
a corfespnAigE derminal among thesklugiiey of apepratustisidsl terminaly: Thaet
detection of shaorting between the at |east one second
least pge ipiid terpipak indonthy detectignof shprting katwenathe g least one
i ncludes a third contact  portion for contacting a
Se°°'aﬂg1“-%f R ﬁBe £t IsAsh ane dhisH jetmisalang inc|udes @ third contact
.apparatus-side 20 termnals.. The at | east one second ,
P°"t"£§ £ONtSEINE BporreRONGING termingl amopg she plusality siappgratus—side
and the at | east one third contact portion

termig.%[é.tt}?e:]gﬁ.@@at gpe agcqrﬁJ eyHArHRertipn, the plurality of the first contact

--portions, and the at least one third contact portion are arranged so as to form one or

multiple rows. The at least one second contact portion is arranged at an end of one
row among the one or multiple rows.

[0022] The boards pertaining to the sixth to the twelfth aspects of the invention
can afford working effects analogous to those of the printing material container
pertaining to the first to the fifth aspects respectively. The boards pertaining to the

sixth to eleventh aspects may be reduced to practice in various forms, in the same
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multiple rows. The at | east one second contact portion
IS arranged at an end of one row anong the one or
PFO4R4H"t i pl e rows. [0022] The boards pertaining to the
sixth to the twel fth aspectst!of the invention 25 can
afford working effects anal ogous to those of the
manfét 8¢ tMOpARre materkP BbAtdNRSr pPEIidiA: B Bite Flpstttlaechfe'ﬂﬂ aspects
to the fifth aspects respectively. The boards
respeefité@lyning to the sixth to eleventh aspects may be
reduced to practice in various fornms, in the sane
[002BFO4PHe hbdvie antRBiRF obfectblecharidiblingy FBStaFd s s St Ainger
pertaining to the first to the fifth aspects
advanesgeacifi thielpyesdril G ntibhewif beVde o BttR8 Ide@BHSGE S of preferred
characterizing features, aspects and advantages of
embbiimeptep@ntnictVaNdbw @lbry wikh bie attaaked figiFebhe
description of preferred 5 enbodinents presented
bel ow al ong with the attached figures. BRIEF
DESCRI PTI ON OF THE DRAWNGS FIG 1 shows a perspective
vi ew of the dBRIEFrDESCRIPTION OF THE DRAYING®ar at us
pertaining to an enbodi mrent of the invention; 10 FIG
2 Elfoisshawser ppeptcinge vieavofothetdomstraotibn W th®priafing Bpparatus
ink cartridge pertaining to the enbodinent; FIGS.
pertdminB ts rove uhalnamsofothet ineertorst r uct i on of the board
pertaining to the enbodinent; FIG 4 shows an
i | FliGs 2rahoivern péropeciiyeaviewcdfnbatconbtrubion ok tioairtkr dattyédge
in the 15 holder; FIG 5 shows an illustration
pertaimogiteghe kebpdimendr t ri dge attached to the hol der;
FI GS. 6A-B show schematics of the construction of the
c dritage BANB chawi diagranfs| «f. the winstrectiomof die Hoagrpartaifing to the
the electrical arrangenent of the ink cartridge and
embadiyeem i nti ng apparatus; 20 FIG 8 shows a bri ef
di agram of the el ectrical arrangenent, focusing on the
cdrltr ﬂGQEWI@Fe&lﬁtbﬂl%hwl%ﬁ’@echmmfc@frﬂw ink cAttEidge in the
shows a flowchart depicting the processing routine of
holderhe cartridge

FIG. 5 shows an illustration showing the ink cartridge attached to the holder:

FIGS. 6A-B show schematics of the construction of the contact mechanism;

FIG. 7 shows a brief diagram of the electrical arrangement of the ink cartridge
and the printing apparatus;

FIG. 8 shows a brief diagram of the electrical arrangement, focusing on the
cartridge detection/short detection circuit;

FIG. 9 shows a flowchart depicting the processing routine of the cartridge
determination process:

FIGS. 10A~C show illustrations depicting three types of terminal lines on the
board,
FIG. 11 shows a flowchart depicting the processing routine of the remaining ink level

detection process;
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determ nation process; FIGS. 1 OA-C show illustrations
depicting three types of termnal lines on the 25
PFO“Bf){%rd; FIG 11 shows a flowchart depicting the
processing routine of the reWaining ink Ievel
detection process; PF04P47* 12 FIGS. 12A-C show

ti FIGS 120 shale Rinditg Bﬂar&@ﬂ@;ﬂ&ﬂh% EEAP@RI tRarlgSin the shorting—
shorting- detection enable signal and sensor voltage

detedtibh G abasighal QRd @enidieyd1RIFBIdIVRG eixBKutidH 8 thetRinRidih@Thk level
process; FIG 13 shows an illustration of a scenario
deteetiosm@6ddsrg; 5 FI GS. 14A-D show first diagrans
depi cting boards pertaining to variations; FIGS.
15RHE 1ShehweenDilidsthh B afe sdeparid bReh&@iagds pertai ni ng
to variations; FIGS. 16A-D show third di agranms
depiGS. i 1@ -Dostoahs fi R rdidtr BinB Fep R tiviad boatdsOpsrtainink ©S. variations:
17A- D show di agrans depicting the construction around
boBIGE: 16A-Cndhove agdaridid)egraperdepiotingth dapds/ pértaihingn®; vakRtions;
FI GS. 18A-D show cross sections AAAto DDDin FIG 17;
FI BSS. 18A-D sheomtHialditradisadppidtin gdepiréé pagalias @Svariations;
pertaining to variations; FIG 20 shows a perspective
vi B0l 7ARD dhomstingaimsotepidtirighhel ddnseraictioh dgeund boards of ink
pertaining to a variation; FIG 21 shows a picture of
cartridgesipektaiding to dgdatparst ai ning to a variation being 15
attached to the printer; FIG 22 shows a first diagram
of FIG%e 188nBtshowt ¢rons skctidres Ank todd+D ird§ES. P t ai ni ng
to a variation; FIG 23 shows a second di agram of the
c &S 18ATrBrshofv fiobethi dikgremstdepitgimg hperdapeitaigingcoavariations;
variation; 20 FIG 24 shows a third diagram of the
c &t 3 ighavema perspestivelievarf thedgenstpetioai ofithg itlocartridge
variation. BEST MODES OF CARRYI NG QUT THE | NVENTI ON
pertaining to a variation; :

FIG 21 shows a picture of the ink cartridge pertaining to a variation being
attached to the printer;

FIG 22 shows a first diagram of the construction of the ink cartridge pertaining
to a variation;

FIG 23 shows a second diagram of the construction of the ink cartridge
pertaining to a variation;

FIG 24 shows a third diagram of the construction of the ink cartridge

pertaining to a variation.

BEST MODES OF CARRYING OUT THE INVENTION

[0024] Embodiments of the present invention will be described below with

-reference to the drawings.

[0025] A. Embodiment

Arrangement of Printing apparatus and Ink Cartridge:
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[ 0024] Enbodi nents of the present invention will be

descri bed below with 25 reference to the draw ngs.
PFW$6@25] A. Enbodi nent Arrangenent of Printing apparatus

and Ink Cartridge: PFO4P47* 43 FIG 1 shows a

per spective view of the construction of the printing

Fahplasidwes a peeddeating Rievi of et esieictRAtofahe tdtiditing apparatus

i nvention. The printing apparatus 1000 has a sub- scan
perthieing toeshanbsdimeat BAthe Beantidre Sthemitg fpara0s 18000@ad a sub-

drive nmechanism The sub-scan feed nechanismcarries
scart feed prédhianisen, papein deahifetdhestbnisannd atheddrdeiiei écHanism. The

using a paper feed roller 10 powered by a paper feed
sub-130a0 feednat clsdrism .caftiess thel printieapapke @dinnibe abi-scanmnirgsdirection

the power of a carriage notor 2 to reciprocate in the
usingraipapsic faedi motjedil 0 eotveond by e apeafpe ddnetwrneet stbwro The main

drive belt. The head drive rmechanismdrives a print
scantfead nieameuistredsesnthehmovearafizacgeridge hvte Bab recikranade in the

form dots. The printing apparatus 1000 additionally
maincssapning elireatimaiancardage 8lconhecteidtto40dfivr bdlp. Tlenbead Hiivig

t he various nechani snms nenti oned above. The main
mechasinm drives aguint he@d idssmoemhedent e ¢avriage 3ctr ejieay mk3and farm

a flexible cable 37. [0026] The carriage 3 conprises a
dotshbhelerindng aprargiuisnt008eutditionatin icoonadeabovan cantrol aircuit 40 for

carriage circuit, described later. The holder 4 is
contypdligdihe dvatiors mechenismst merfitienedrabetver Tlod niairk control circuit 40 is

cartridges, described later, and is situated on the
conngetedrtoftheecagfiagend visa flexible haldel 33. | n the exanpl e

epicted in FIG 1, the holder 4 is designed for

[0026); ; Jhsrrantiags 3rcemprisak adalder 4igbe prist fead fanentinned above, and

attachnment of four types of ink cartridge containin?

a

a carpipge gircyid) desgribad datat. o hedhrldenhis demienaroier agiashasnt o

and cl osable covers 11 are attached to the hol der 4
numbreg of anficparkridansh dasqriheddaters anfye. siinatesl an dpesieeer Beetaidhe
print Y2835 ki SiAmPIF ARPITesin 5. Tnthe pRIGeaf 14 BESIERSd (7t he
B} oD 8 R L SRR P et
cor R B SRR ol £, 2 O S 2RSS o
cover%ﬁy rlledaqc%ag*l%rdtt%i ienigolctitg' 1 oer eeac oaqcicarg'?-urét(i'inli(: lc(agrsti'idg’éa.\_ﬁso disposed -
on the upper face of the print head 5 are ink supply needies 6 for supplying ink from
the ink cartridges to the print head 5.

[0027] The construction of the ink cartridge pertaining to the embodiment will now
be described with reference of FIGS. 2 -5. FIG. 2 shows a perspective view of the
construction of the ink cartridge pertaining to the embodiment. FIGS. 3A-B show
diagrams of the construction of the board pertaining to the embodiment. FIG. 4 shows
an illustration showing attachment of the ink cartridge in the holder. FIG. 5 shows an
illustration showing the ink cartridge attached to the holder. The ink cartridge 100

attached to the holder 4 comprises a housing 101 containing ink, a lid 102 providing

closure to the opening of the housing 101, a board 200, and a sensor 104. On the
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di agrans of the construction of the board pertaining

to.the enbodinment. FIG 4 shows 25 an illustration
PEO4EHowi ng attachnent of the |g§ cartridge in the hol der.
FIG 5 shows an illustrati showi ng the ink

cartridge attached to the holder. The ink cartridge

bottdflFac@bf aledaduding i OE therede FornaDaM kSR ppH Heft NI hed which
containing ink, alid 102 providing closure to the

the afpesmeargicviedtiie sl inBgdlé Blinsartb adietl iR @artrdidge 06 ¢N5Rkched to
104. On the PFO4P47* 14 bottom face of the housing

the Hdddert hektethesudpar rEge af thakoat PgleyFRIOf fth€ BodsiRg 101 @here is
which the aforementioned ink supply needle 6 inserts

formelenflanall seatibm 110304 @Pe iaveatdide bEthd eentehef bied flont face FR of
At the upper edge of the front face FR of the housing

the HddkinghH)lethese if furmed aardceas 405 deahdahbyl OBperQnd lb&er ribs 107,
| oner side of the center of the front face FR of 5 the

106. Abesifagniditionhe beards2dbfiredta thie ressss1005. Thendeadoh|04 is
upper and lower ribs 107, 106. The aforenenti oned

locatedan dh@ 0€eibm pesienipo t¢ hhes bpade2l). The.sehher $@hisousetOb detect
| ocated in the region posterior to the board 200. The

remayems ik 1¢0el, as wilkeel describeddeter. r emai ni ng i nk | evel , as
wi Il be described later. [0028] FIG 3A depicts the

[0028]) r dTigedd mepists the arangementoin theeswteredof20@. bohd £0Q.0This
surface is the face that is exposed to the outside

surfagpde thehEadsothed ipetradssd o the edtside whise thalboeed 200 gwounted on
100. FIG 3B depicts the board 200 viewed fromthe

the ik gertridge 86 FI@I 8B deoicts $h¢ bpansd2QR viewed dppe the dige. Afboss
t he board 200, and a boss hole 202 is forned at the

slot 2Q\isrforme abthe Hepescasies FGbe bagrd ABMeNdra Foss hale 2ARtin formed
the board 200 attached to the recess 105 of the

at thﬁ&mrn@dgfoi thgdwoaed 24 Aapbpund FI - e tvitdritherkoard @89 attached -

face 15 of the recess 105 nate with the boss slot 201

to thg recqsse! Goefisthedmausigo! e Spatas R gnd 169 Eormesk o thenlgwer face
of the posses 108 and 109 are crushed to effect

of the 5eAeesHP° At Ht5h t8e boB® slos 204 Andcdevioshinela B2 respestively.

5 th 0029], The foll owi ng description of
The di bewﬁ%ﬂ%@r é?%és ‘Hg 30 109 argecriiphe g edect eaubiingclhe board
1o FIG 5. As depicted in FIG 4, the cover
200 'iie‘f%mfiéeﬁgﬂg‘aﬁ ferass 109ghe |%é(t abl e about a rotating

oS o PR B AR T AR Gt B
refef%%ﬁiﬁ%eﬂggl 454 LS, ga piesedf FL‘&‘H 35 pavest T iredasiane to be
rotata]b]re abou‘ia't a rotating shaft 9. With the cover 11 rotated upward to the open
position, when the ink cartridge 100 is being attached to the holder, the flared
section 103 of the ink cartridge is received by a projection 14 of the éover 11. When
the cover 11 is closed from this position, the projection 14 rotates downward, and
the ink cartridge 100 descends downward (in the Z direction in FIG. 4). When the
cover 11 is completely closed, a hook 18 of the cover 11 interlocks with a hook 16 of
the holder 4. With the cover 11 completely closed, the ink cartridge 100 is secured
pressed against the holder 4 by an elastic member 20. Also, with the cover 11

completely closed, the ink supply needle 6 inserts into the ink supply orifice 110 of
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the cover 11 is closed fromthis position, the
rojection 14 rotates dowmward, and the ink cartridge
PFW@ﬁﬁ descends downward (in the Z direction in FIG 4).
When the 25 cover 11 is codeeter cl osed, a hook 18
of the cover 11 interlocks with a hook 16 of the
the Il detridke 100{ Bnd Bife FRVEINtdihe & MEHELINR Q4r&ld@s ad0 it REpHIN to the
cartridge 100 is secured pressed against the hol der 4
printyg appabast 1000nEBabies inkGsupplySeedié BNAL DG BOWBparkht from the
conpl etely closed, the ink supply needle 6 i1nserts
precieding del3eriptidn, tHe Phky carttiddeC €00 k0at0h cHRHOGR% 6 holder 4 BE means of
ink cartridge 100, and the ink contained in the ink
insectargt it isdge tb0oves insthepforesrdt dirddtn ¢frthBtd Ags apPHE.&L &sd FIG. 5.
1000 via the ink supply needle 6. As will be apparent
The forovard keecipsre obthieng actzsiarFIGt Hamd Rithe5ishlll akotbd ekFerréd@Qo as
is attached to the holder 4 by neans of inserting it
insed@nadirdcdionofehieink bartfidgavd®@l di rection of the Z axis
in FIG 4 and FIG 5. 5 The forward direction of the Z
[0038ki sReturdhEto FIGR thé Goahl 280Mkhalbbs debeibedffarthed ThHe @sow R in
insertion direction of the ink cartridge 100. [0030]
FIG. Reedindicades therinGertin dihectivmasfith2(6k shetkidgd 400l efsausbedlabove.
further. The arrow Rin FIG 3 (a) indicates the
As depistad inoTiGdBr thet haand @00tdvenpirisles Gamemiodlg 203 dBpdé et us smcback
above. As depicted in FIG 3, the board 200 conprises
face ganteanberyning Erdis powedseshof nige Baokindl® F1dcel90adishased on its front
term nal group conposed of nine termnals 210 -290
face.dl kgporeawro A08 storfes dmfiormatiere relaties be by ink2@Btained sthe ink
information relating to the ink contained in the ink
cartridget Wodé'éeI@Unlnfﬂﬁe?1%e‘rﬂﬂ0nai‘lesgemm”¥2‘§0t@g9|agéhein%del, pnd are
rectangul ar in shape, and are arranged in tw rows
arranggddn A\ve yous ERogeHulorthegena tpiberinsestionidirectiomR. RF tigk two
the two rows, the row on the insertion direction R .
rowsgthgerow o the Hiserting direqtianeld sisle. - Aetheowmsr sityated g tha lower side
) FIG 3 (a), shall be termed the | ower row, and the row
in FIG3 {??eS'aﬁibb%qu@egi the lpwentow. [ad; thegpwi @hths erRasitersige from
d.e. tge row situated on the upper side in FIG_3 (a),
the ingegiion gkection Fete-tthe rappdtuateshon the upeemsidalin FHF-rC’aERje%ha” be
ﬁg as to forn&hhe upper row consist, in order from o
termgcithe yppar rew. She termingls areanged serasrto fasmdbeiuprer row consist, in

order AR 210 S GLPUNE ST 0l 220, 8 DPAEL SUPELY g
2 AN RSN ER LN TN
termifg!ai(%%%:a%%?i%hi%gc:ovigﬁ%?tfwgi I%grlfrarzosv\sr)’coﬁsigt(??negrc}e?rfmnq ?elft IZnGQ'IG. 3 (a),
of a first sensor drive terminal 250, a reset terminal 260, a clock terminal 270, a data
terminal 280, and a second sensor drive terminal 290. As depicted in FIG. 3, each of
the terminals 210 =290 contains in its center portion a contact portion CP for
contacting a corresponding terminal among the plurality of apparatus—side terminals,
described later.

[0031)] The terminals .210 —-240 forming the upper row and the terminals 250 -290

forming the lower row are arranged differently from one another, constituting a so-

called staggered arrangement, so that the terminal centers do not line up with one
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term nal 280, and a second sensor drive term nal 290.
As depicted in FIG 3, each of ~the termnals 210 -290
PFO4EHAtains in its center portion a contact portion CP
for contacting a correspondll ng term nal anong the
plurality of apparatus-side termnals, 25 described
anothat &1 thd B@SrtionTdie:ctiRhR. & & réditk, 1Bé(&ohwdﬁipagti6ﬁsecpm&he
row and the termnals 250 -290 formng the | ower row

terndinals 210 2ge dothhihg eheDpp et foOsAD TR aorbBepartions CP of the
constituting a so- called staggered arrangenent, so

- termiitiflé 260e-20@ FoRnfiAL tioe Rina SFoWard GlimlldriCarktingddt differsitly from one

PFO4P47* 16 another in the insertion direction R As
another eunktitutingeas sotdalled spopbidansriiiedienthe term nal s
210 -240 form ng the upper row and the contact
[0032dr t Aoméll BP apprechrted fraimFIGI 3A, 250 fir298erfsor dring tésinal 250 is
| ower row are simlarly arranged differently from one
situgtndtaklercenttp he twd withérgteamiral £ &hbk eds st gHab @60 and the first short
arrangenent. 5 [0032] As will be appreciated fromFIG
detedipn ttlvanihalr ZH0) senisef thdsé vihetfestrshadt d2béctiod tesmtriadRed for
adjacently to two other terminals (the reset term nal
dete20g ahertingds piosisipneth olosesididt thodt fit seeson drale REMnal 264.
of these, the first short detection termnal 210 for
Simiddy ethtel saposHeensorydrive {romiradl @A8ds sitostedtadjazentle thitwstother
sensor drive termnal 250. Simlarly, the second
termiyales Ghe decord sloriridetd ctRO0termirail 248 Red theljdatetrrinnal @80), and of
two other 1o termnals (the second short detection
these.cihgi segon@ 40orirdetedtéordtarminad 240 fat d@@0}ing shdrtofg is positioned
t hese, the second short detection term nal 240 for
C’OS%FéttedﬁPﬁgGQM)ﬁang drivyegesninabA2¥ cl osest to the
econd sensor drive termnal 290. [0033] Wth regard
[003310 it regand e pelatinpships AwoBs hbacontact PPBiansEP, theecontact
contact portion CP of the first sensor drive term nal
PO”'QB@P of the first sgnaer drventarpinad 26Ads sibwatadtadiapeniy toitbpgontact
CP of two other termnals (the reset term nal 260 and

- portiops OF) pistwospidier teraninalsiHie fesehiteraningl12f0 ang the) fiist ghort

t he contact 8ort| on CP of the second sensor drive
detegtigntermina @40} Sins|lara the captast deriion €5 ¢fibecssead sensor drive

ons .CP of two her terminals (the second short
termipal é@q lsoﬂfttaé?ﬁ*rﬁﬂlape@itot%ﬁ& eprtaghpartians it &f tyg@iher terminals

tne L0t Ul PP S o Mo Sk e
[OOSﬂg:Aé% \gl \rﬁrg gp%lgec:i ’geda{rgmsl-llz}ugi\eau a?rstt hs%nsegrdgnv%f tetrrhn?nal 250 and
the second sensor drive terminal 290 are situated at the ends of the lower row, i.e. at
the outermost positions in the lower row. The lower row is composed of a greater
number of terminals than the upper row, and the length of the lower row in the
direction orthogonal to the insertion direction R is greater than the length of the
upper row, and consequently of ail the terminals 210 —290 contained in the upper and
lower rows, the first sensor drive terminal 250 and the second sensor drive terminal

290 are situated at the outermost positions viewed in the direction orthogonal to the

insertion direction R.
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the outernost positions in the lower row. The | ower
PFW#%%/iS conposed of a greater nunber of term nals than
e upper row, and the Iengtq of the lower rowin the
di rection orthogonal to the Yhsertion direction Ris
greater than the length of the upper row, and
[00350 ns dfjtie edayd ob rélbtiohidtipd embhpahs c@itQct pORIcBRMTRI thettontact
in the upper and 25 | ower rows, the first sensor drive
porttoar GF ndilth 5ibs tasethsbh drige ¢eritin &l 25908 n ddihie V@ it &st B dréibn GO Of the
are situated at the outernost positions viewed in the
secalidr srisbodrivs tdradaeai A90tavetragpedtiveBr ituaned bt €6d eAds & the lower
PFO4P47* 17 [0035] Wth regard to rel ati onshi ps anong
row fdreecidnt tet cqdadtt pnsiof®,CR hetleotdrairials, per, tat @he 6Btedfost
the first sensor drive termi nal 250 and the contact.
positiong inctheGPwerf raviheA memes thedcsrdasiopordiony @f tal ithe natmiafie 210 —290
are respectively situated at the ends of the | ower
contaimedfio thedpibgr aridlowentraws, therdontars poPtied CPhef the first sensor
termnals, i.e., at the outernost 5 positions in the
drive taxminal @0 andrtbe gontest pontiaic CPpof theosesooll sahbort drive terminal
termnals 210 -290 contained in the upper and | ower
290 prenaituated at the autermost pesitioR vieweHdn the strestorsorthogonal to the
. drive term nal 250 and the contact portion CP of the
inserdioncligctiendbr drive terminal 290 are situated at the
out ernost positions viewed in the direction orthogonal
(0036 tArewill hsepnreenter frooy Figh 3R, thofifaGdelt detenfibh téminal 210
appreciated fromFIG 3A, the first short detection
and therseicaas shar dedpetierhtergirad 240 Ane resntstivelyi sitwated at the ends of
240 are respectively situated at the ends of the
the UppBEFOW.diR. 4t the oubermasé pesitionadrs theyBrrarirews Asra teselt, the
upper row, As a result, the contact portion CP of the
contaqtrrartign &R otiteclist shoktedatpatien bermingl @ 10addbatentact portion
ortion CP of the second short detection term nal 240
CP of the §PFANdsghoyt Aetestien tarminrkb2éhare similady {aratedpbthe ends of
h for med R{ tﬁ%ﬁf ntact portions OP of the termnals,
the uppgr rayy Teried kyuther ¢sdectetions i Phthentertmiinds. ioat the
Con egu%ntly, as wll be discussed |ater, the
outermaskPrSItENS ¥ therupperagy. Congearativees wihbrdissystes lakey. the
ne re,situ bet ween the first ort
termifRB izl S0 02 I ehE 280 soineriedrtorDe reuna, 24k ppesituated
et st RERe R e A AR B e 20,

and tLnggct:c?ndd El?or?ldte e%rtioglt%?minal 240 and the second sensor drive terminal

290, located to either side.

[0087] In the embodiment, the board 200 has width of approximately 12.8 mm in the

insertion direction R, width of the approximately 10.1 mm in the direction orthogonal

to the insertion direction R, and thickness of approximately 0.71 mm. The terminals

210 -290 each have width of approximately 1.8 mm in the insertion direction R and

width of approximately 1.05 mm in the direction orthogonal to the insertion direction

R. The dimension values given here are merely exemplary, with differences on the

~order of = 0.5 mm being acceptable, for example. The spacing between adjacent

terminals in a given row (the lower row or the upper row), for example the interval K
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[0037] In the enbodi nent, the board 200 has w dth of
a7proxi mately 12.8 mmin the insertion direction R
PRO4ETAt h of the approximately 10.1 mmin the direction
orthogonal to the insertionddirection R and
t hi ckness of approximately 0.71 mm The terminals 210
betwedQQthedrbt Seore detattlbnCOlerARPRI 2X0 BRY ehy elo B d @ hidal P80, is 1 mm
insertion direction R and 25 wi dth of approxi mtely
for ckafplemVitmrdgaed 6 &p&din@amohE BOGARAL, difetdiRek RR&hei PBer of +
direction R The dinension values given here are
0.5 mmraeb \aceustapled for, exdinidle. difel REREIES betivddhetheOligiRy rof and the
0.5 mm bei ng acceptable, for exanple. The spacing
lowebeswee abaut] G2 emrh. WitRrrekaraltd dpacmgGinydi HoWy, HifReehdd&dn the
row or the upper row), for exanple the interval K
ordePB04PA73 mhBardetoupenblé hidr ekimpleshort det ecti on
term nal 210 and the ground termnal 220, is 1 mm for
[0038kamd depitiedinrfiGabowith th@add durtdgntDd ertaemad Sompletely within
di fferences on the order of 0.5 mm are accept abl e,
the Habderek ahplterminbale 210t-290adf the hobve 200 bheelkppodally Qbnadcted to a
the lower rowis about 0.2 nm Wth regard to spacing
carrigge pigcuib BB v & tentrnt escabanished@ dispdesedodn tide Bolasr 4r Ehe
acceptabl e, for exanple. [0038] As depicted in FIG 5,
contagtt mechrmism 0@ zhalt bd glesitibehbtisfhmdkingrpfeetede/ toF1GE. 6A-B.
the holder 4, the terminals 210 -290 of the board 200
[003Qr e RIGSCEATR shby scbrmetitedf tiee aonstavaticagef ther arithct5@8chanism
via a contact mechani sm 400 di sposed on the hol der 4.
400. The contast machanishaAdS hag oGiltitalslitsh40 Iddb8rdflied typeethat differ
) maki ng reference to FIGS. 6A-B. i0 [0039] FIGS. 6A-B
in degHp fereaddnealiersatiie fasbioomiswubstantielly obnsthet piboh act
mechani sm_400. The contact nmechani sm 400 has nultiple
corregpprdengg withithe trmingds 2yPe29¢ lvatthdibioped 209.Widkiptaach slit 401,
forned in alternating fashion at substantially
402 therstitsm cpntach ferming genthes dRdefb enlawed wishtedeatrinall s
210 -290 on the board 200. Wthin each slit 401, 402
condygiiyity gnc kesistanpa Qithe drvei sngsrasiaseh contactformisadosmber 403
J tf}@el ectrical, 15 conductivity and resistance, O the
and 4l therendd srpossgiio dbntaRae PhHIA heldnisincera resiianyoantact
.., the end exposed to the inside of the holder is placed
with 3 gorrgshqndiie teg@intehamongithn terminale & Bor80my ther brard200. In FIG.
In FIG

oA DRRAAAID; A WBh 350 1oAp EiPnard thmeopiE eranamaTRers 403
ond TR S TRTBRE 313050 200000, L O 861 L8 aro
-490 &oarttc!o%gasctélt}xg terminals 210 -290 function as apparatus—side terminals for
electrically connecting the printing apparatus 1000 with the terminals 210 -290. The
portions 410 -490 that contact the terminals 210 —290 shall hereinafter be termed
apparatus—side terminals 410 —490. With the ink cartridge 100 attached to the holder
4, the apparatus—side terminals 410 —490 respectively contact the contact portions
CP of the terminals 210 -290 described above (FIG. 3A).

_[0040] On the other hand, of the two ends of each contact forming member 403

and 404, the end lying exposed on the exterior of the holder 4 is placed in resilient



10

15

20

25

20 -490 that contact the termnals 210 -290 function
as apparatus-side termnals for electrically
PFW%%hnecting the printing apparatus 1000 with the
termnals 210 -290. The porlfions 410 - 490 t hat
contact the termnals 210 -290 shall hereinafter be
contaet Wil a appas@indirzSietRinabaMbAg ke 4drthinf19810\W5BD flfished to the
ink cartridge 100 attached to the holder 4, the
carrappairaitd09i de term nals 410 -490 respectively contact
the contact portions 25 CP of the termnals 210 -290
[004dés cThd eldcalanl @rfahkéne@R) of theGiIOLafPRidide00bhe khaBAMBting
of the two ends of each contact form ng nenber 403
appaaatdis4@H noivhiee daskribeidnfpcaxipasedthenpdrbeclaxhgtsd dhe ik ddreridge 100,
hol der 4 is placed in resilient PFO4P47* 19 contact
withwefenerscectar FES Joard! RIS, t8e FiGi.nabhaw® B Grich @idsedriiionahs elbrical
-590 furnished to the carriage circuit 500. [0041]
arrafgegneaft @t tthe o cantridgeganitiesprivitinghappandtue aFHY. IBdgRwEQDbrief
and the printing apparatus will now be descri bed,
diagrfaocofisthegelectricabapangemeitafacngint @nt the darkridparddate e /short
100, 5 with reference to FIG 7 and FIG 8. FIG 7
detegtiowsireuibri ef di agram of the electrical arrangenent of
the ink cartridge and the printing apparatus. FIG 8
[0042horsa, thei déctrgiabaramgenient lod the duit cartatigai 0Gagahentiescribed.
focusing on the cartridge detection/short detection
Of the teswinals pOtRhoaFid 1260 deishdbed withrriebarenee taht@ndtbe gfound
the ink cartridge 100 shall be described. 10 O the
termingl A2h4he pefver Iserlp detninal2 e soe réred terminal 26G& thactocko
FIG_3, the ground “terminal 220, the power supply
terminal &{hand diap dateriermingb 8¢ ergreleatriclg, cannectsiddokthe memory 203.
termnal 270 and the data term nal 280 are
The mpery 28I, Yorcexamnie ek R ROMeomrnining sedaly actiseserbmempry cells,
203 is, for exanple, EEPROM conprising serially
and perfosugdata veag/ wie| aperations ipesvihewithg cleakasigrsddl e Broaind
operations in sync wwth a _clock signal. The ground 15
term’f’é‘r#ﬁ%@ grovprdqdsvig aciehaedl 924 og the mrinkisg a@ﬂeragws 19RO side. The
printi @pp%ratus 1000 side. The reset terminal 260
feseti@"@l”é@?? Laplegtncaly sopaectes te a rminphio68ed the cafriage circuit

carria circujt 500, and_is used to supply a reset .
500, & ﬁde%aé‘P %‘@Plyh% V?Féﬁtﬁ‘%f‘ag%%’f%frhet TREMEBY E@%&@m the carriage

o b 300 RS B7Ki S Baly Be o S 570 o

carria{%%%%@% a%g?sd ugé)d Eougl%p}fy Edlwqe(-:"clcc:alc: Cslfgnséll %rtl. tot }é r%gmgpyeZOS

from the carriage circuit 500. The data terminal 280 is electrically connected to a
terminal 580 of the carriage circuit 500, and is used for exchange of data signals SDA
between the carriage circuit 500 and the memory 203.

[0043] Of the terminals of the board 200 described with reference to FIG. 3, either
the first short detection terminal 210, the second short detection terminal 240, or
both are electrically connected with the ground terminal 220. In the example depicted
in FIG. 7, it will be apparent that the first short detection terminal 220 is electrically
connected to the ground terminal 220. The first short detection terminal 210 and the

second short detection terminal 240 are electrically connected respectively to the
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20 fromthe carriage circuit 500. The data term nal
280 is electrically connected to a termnal 580 of
PFO4P4{e carriage circuit 500, and is used for exchange of
data signals SDA between t 8 carriage circuit 500 and
the menory 203. [0043] O the termnals of the board
term?iifls §@8,c5400efthel ddiriagd 6iF SUIE 600,0arfd $sedFor @b#tREEe dbhRtion and
first short detection term nal 210, the second short
short detsdtionn dé dribeddhte?40, or 25 both are electrically
~connected with the ground term nal 220. In the exanple
[004depi letthd enibbdithént, ,piddoeWicktic REenddias @8bd kB ahe kBGsor 104. The
first short detection termnal 220 is electrically
remaining & edel cart bie dgteated by appilyal dridatl vditezeltol the méelectric
detection term nal 210 and the second short detection
elemieat e alucg24he picxoelecetrid klealdny t6 aitiatd Bitougs fRCinvEgley
to the PFO4P47* 20 termnals 510, 540 of the carriage
piezodlectrict efe3A, arahoheasiethef the \dlavatioh deyudat ¢ of tlenvaltdke produced
short detection, described later. [0044] In the
by trenmbiedoetectric effqteddbe eesidua vibratient Spe:ificsdigl, tes vibeation
sensor 104. The remaining ink |level can be detected
frequencappbresagtsdirievihagaatetisag frepoendeoptrezaetaoidirigestrictures (e.g.
el ement to induce the piezoelectric elenent to vibrate
the hawsimgghd 1t dred ink) Hrad evilraby bedetivdrrwith ¢lid pietzpelantic element. The
nmeasuri ng the vibration frequency of the voltage
chargptedsiie dreabgnehehqrizes debending onahé aotount of irk regwiimugwithin
vi bration. Specifically, this vibration frequency
the inlepprdgder sotthe remaining okilevs! canrtegdrtectedolfy tiggsuring this
. surrounding structures (.e.g. the housing 101 and
vibratigR ffraaygncx: @f Hectermigetshef thei haard R80 siesgiiked dewithireference to
el ement. The 10 characteristic frequency changes
FIG. detbentficegd gensoredriveoianmingl 2PRlis eleetrionllmgronnestied tot one
ink cartridge, so the remaining ink |evel can be
electedeceh 4@ RigZenieatticishement usedasthe: sensof 1 Bfanscipe fist sensor
. the termnals of the board 200 described wth ]
drivertgrminghéel {soelegrigallg copmrsted i thie sthrrorleetrpde Thesaitprminals
?O IS eleﬁ{rically connected to one electrode of the
250, E Lageverd far exehangen’ sresar davingeoliasr and potput signajsrom the
first sensor 15 drive termnal 250 is electrically
senseryHife SEBP ALt er o FITEVIE GOP 38 theisesson W nal s

290 are u exchange of sensor drijvi

[0045] o/ T Qaecaa%seoﬂ?%ﬂk 5§ GARPESTS B MM e g 501 @ cartridge
oo R A ST L9, S T S S8l 95 mamr
contr%Pcr:]itréu% 581I ris(:lajictlrcgi ]Bon%egtae%tt%itﬂgeterminals 530, 560, 570, 580 of the
carriage circuit 500 mentioned above, and used to control the memory 203 of the ink
cartridge 100 to perform data read/write operations. The memory control circuit 501
and the memory 203 are low—voltage circuits driven at relatively low voltage (in the
embodiment, a maximum of about 3.3 V). The memory control circuit 501 can employ
a known design, and as such need not be described in detail here.

[0046] The sensor driving circuit 503 is a circuit connected to the terminals 590
and 550 of the carriage circuit .500, and used to control the driving voltage output

from these terminals 590 and 550 to drive the sensor 104, causing the sensor 104 to
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detection/short detection circuit 502, and a sensor
driving circuit 503. The menory 20 control circuit
PFOBHT is a circuit connected to the termnals 530, 560,
570, 580 of the carriage ci rduit 500 mentioned above,
and used to control the nenmory 203 of the ink
detezarthe irél@@ink30nk PevRErAOWM WA HEs drRd/ |M¥el t e RRARL | Qfze has a
The nmenory control circuit 501 and the nmenory 203 are
gendrally wabtagealaihapel dridl Britxian rafativelyaigh @blYade0w Wl BrﬁBSdment
(in the enbodinment, a maxi mnum of about 3.3 V).

" aboute3toVy. Spaeifically, whremeh&oﬁ&»lwﬁgaureﬁplsoy and2ha s@ﬁ@cy\m 04 are high—

desi gn, and as such need not be described in detai
voltdger @rcJiB0dd) e ddistivvbnfiph viitage Wia tHe @intnakD890 and@ 550. The
circuit connected to the termnals 590 and 550 of the
sensoarrivageciciuitciid isSiinpoaed of weld gicosieit foblexkmpled by h&€d not be
vol tage output fromthese ternminals 590 and 550 to
desatlibiedan wetailsearsior 104, causing the sensor 104 to
PFO4P47* 21 detect the remaining ink level. As wll
[004BL dBsxranddgd detectiobfehodt detieation @ircaig&s0Rakkethe memory control
general ly trapezoi dal shape, and contains relatively
circutl gl Vs latlagevqliagetdiecudndrodinnesing relatibaly |036valage (in the
ecifically, the sensor driving circuit 503 and the
emb@gmgot al@axiouen bf afput\iodVade depictad s FIGI §)ghe ebettidgel y
hi gh voltage via the termnals 590 and 550. The 5
detegieryshodr dateetior circuit 508 @mpsiseorpfirst detfotian|cdigiuit 5021 and a
circuit for exanple, but need not be described in
secofd gt ctingr @fquit E&?A‘[pefhe‘c detretctiod gércdistd2i iiswbshested to the
detection circuit 502, |like the nmenory contro
termipial g1 ef gwﬂcmT@gacﬂﬁuﬂﬁﬁptEbefmﬂréﬂevhunpvewtﬁﬁﬂh@asa
relatively [ow voltage (in the enbodinment, a maxi mum
cartr ﬁi‘ge:ﬂ%a?t'@ tloﬁoﬁgﬁe@t'w whetlrrghess ist mtc@rhmge the
etectlon/short detection circuit 502 conprises a
tefm'ﬂﬁkél aed & fiest bioricdrtecton terarinal2 10sefcibncboged @60 and a short
circuit 5022. The first detection circuit 5021 is_
detectinihiiectian for detecting phentise of the derminal 24} tq thpeterminalg 550 and
Q The first detection circuit 5021 has a cartridge
590“@5?%8?“%ﬁ*?ﬁh&?F%ﬁ for detecting whether there is

éﬁ.# be%meen t he $rn1nal 510 and the first short
OISR PR IMNMPLE SPeRTiBfterme the dirst defgctiamgirquis RO has a

n for detectlng shorting of

refer%'g"reﬂ’?fﬂgﬂ%tel e{‘ Hpﬁ{sg £ PR Edsofeiae Sayips— swqﬁmﬁés'gors R2, R3,
t hi vol t [0048] To.d ) )
with G BHEr Bhd Beind erpified: Fhar o MAtABA ecRAte BT 2t et R1 and

P2 in FIG. 4 at V_refl and V_ref2, respectively. Herein V refl shall be termed the

[004

short detection voltage, and V_ref2 shall be termed the cartridge detection voltage. In
the embodiment, the short detection voltage V_reft is set to 6.5 V, and the cartridge
detection voltage V_ref2 is set to 2.5 V. These values are established by means of

the circuits, and are not limited to the values given herein.

_[0049] As depicted in FIG. 8, the short detection voltage V_reft (6.5 V) is input to

fhe negative input pin of a first Op—Amp OP1, while the cartridge detection voltage
V_ref2 (2.5 V) is input to the negative input pin of a second Op—Amp OP2. The

potential of the terminal 510 is input to the positive input pins of the first Op—Amp
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reference voltage V_refl applied to one end of two
series-connected resistors R2, R3, wth the other end
PFw%ﬁﬁng grounded, thereby nalnta|n|ng the potential at
point P1 and 20 P2 in FIG £#at V refl and V_ref2,
respectively. Herein V_refl shall be terned the short
OP 1d&ricetHel satovio|Omgenp OFG. Theed 2ws IM-HAnR FLRENSBS ak Recomparator,
cartridge detection voltage. In the enbodi nent, the
outpiibidtig a digtesithalrwived thROsot¥ntiglfihpitStoStile Acgaliv® indbutdidlis higher
the cartridge detection voltage V. ref2 is set to 2.5
thar\theTputsetialahpiatoahe psitak! inplesinPyndreenaradly oubfutting a Low
circuits, and are not limted to the val ues given
signtlenleamtheZsotp 01 Ghp st odiiel dgative hdul @in &, lovBe tisdiotHe potential
detection voltage V_refl (6.5 V) is input to the
inpuhbgété pesitimpirtpupipin.of a first Op-Anmp OP1, while the
cartridge detection voltage V.ref2 (2.5 V) is input
[0050D tAe degigidd neFIGn Putheptermifal 518@@0&&16@%&5@ a@P2V ddveer supply
potential of the termnal 510 is input to the positive
VDDi hpwia pitremsistont TB1fBy stea@p-ofntis R4 mEnR 2f tdbinaAldO is free
the second Op- Anp OP2. These two Op- Anps function as a
e.g. thenp ix ae opntacowithutermingl 816 thle mitgmiidl ofilbe téimeinal 510 will be set
potential input to the negative input pin is higher
at aliayh 3 Y hids potesinwihah thepnk cartridde 1 @bsi sttacheidnhe teriminal 510
and conversely outputting a Low signal when the
comesoingg cpatack mitlit thedinsh ehord gt e stéori taponinghi2i0iod thewerrd 200
than the potential 5 input to the positive input pin,
descrlb%mevws@eﬂrlme@ depicted indIGt Rewitle the fedt Hobt dstection
connected to a 3 V power supply VDD 3.3 via a
terminah A0 Q%KherE!PunB;teﬁ’elaﬁEZ%Q elefskrically raongestedt (shorted) in the
termnal 510 is free e.g. there is no contact with
boar@ ePRi \ﬁ%ﬁ” thegterminal P srtriesl intst centact withithelfirst shaxk detection
at, about 3 V. As noted, when the ink cartridge
termt[‘ebﬂ%(@r?*adﬁ&ﬁreﬁl treas BeierilcoBtapt) Ghe dersinalit1@ is electrically
cont act mnth the first short detection term nal 210 of
contipjeus,ith fho gpoundied dermival pelAng e potentiat of ske dermicaldd 0
EI 7, with the first short detection termna
d“p%Tb d the ground terminal 220 electrically connected
ted% in oard 200, when the term na

sh 510
[005 {J5nLlenst t@nafasnwgbttﬁwtwmlesm free. & gt Sl deam e second Op-
m nal herein referred tp a cont act ,
Amp DFZ I iitp a‘i‘s %ﬁcﬁ%ﬂ*@ celgtertian |Sgs"ibcginwgch&ga§ewm' 3101
contetcéf?rgﬁ\grsrﬂ frtog{ nglet!q?SZO _gﬂrgptd]% Bsoéuchb’é gé tf?e]: cgrhc:?ldge

detection signal CS$1.[0052] On the other hand, if the terminal 510 is shorted to

‘the adjacent terminal 550, there are instances in which the sensor driving voltage (45

V max} will be applied to the terminal 510. As shown in FIG. 8, when voltage greater

than the short detection voltage V_refl (6.5 V) is applied to the terminal 510 due to

shorting, a High signal from the Op~Amp OP1 will be output to an AND circuit AA.
[0053] As shown in FIG. 8, a short detection enable signal EN is input from the
main control circuit 40 to the other input pin of the AND circuit AA. As a result, only
during the time interval that a High signal is input as the short detection enable

signal EN, the first detection circuit 5021 outputs the_e High signal from the Op—Amp
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[ 0051] Consequently, with the term nal 510 free, a
H gh signal fromthe second Op- Anp OP2 is output as
PFO4PYe cartri dge detection si ggsl CS1. Wth the term nal
510 in contact, a Low sign fromthe second Op- Anp
OP2 is output as the cartridge 20 detection signal
OP1GiEla RV Hetédtidmsighdl B 1. Mvad is, ickebleord 6 tAeNsorb 48tdcBion
shorted to the adjacent term nal 550, there are
functipstofinbe SirstndetBEtidn tireuis S03DIs EdntvoIR@ BAOKeage of dfe shbrt
max) will be applied to the term nal 510. As shown in
detektith eBablefsignal ENt sfoegh&iatcdhtrot Biasuit B0. ThOEhodeletedtiddnsignal
voltage V. refl (6.5 V) is applied to the term nal 510
AB1duen ttoe ANIDEir¢uiy AAaisHiugputsiogthal mbiharantid ceubhm, ePlvell as
will be output to an AND circuit AA. 25 [0053] As
being hotmutitn theé Gas8 piraokther traskeétee NRINvie rasibaansk dlalAsENrdssilt, by
input fromthe min control circuit 40 to the other
meansplthepirano$tor TR 1ARD: pbssibiettodhevelat tagh eslthde froml being applied
during the time interval that a H gh signal is input
to thespaviee ssipplyt VB3B8 viaothectsaiinal 550 gihah aEdhort edétierstd (when the
detection circuit 5021 outputs the Hi gh signal from
short HetecpiomsiznRFBBP43HIR3 OP1 as a short detection
signal ABl. That is, execution of the short detection
[00541inctieosecond tdetedtiarseiralat 824 bas &icacuidge 5@2dcticn function for
controlled by neans of the short detection enable
deteslinghehethrr dheretie contastbetve® ths terminal 50 andehssecond short
detection signal ABl1 fromthe AND circuit AAis
detegtinrptarmingl 248 afdhe beerst 2. anidracshart detectionianttion f@ detecting
bei ng output to the base pin of the transistor TRL via
shorfing p&thentesmipr! 548 te th@it,@nn;ipalgﬁ%m@%whiph@utput high voltage.
. transistor TRl it is possible to prevent high voltage
Since F*aﬂwmrﬁgde&%m%wcvalg 9pR2 hpo ke samp@rkangemest as fhefirst
the termpal 510 when a short is detected (when the
deteclinsy pireiit 284 gndataighillupisation apg desenimsimuy negsnetdeprpvided
tection circuit 5022 has a cartridge detection

here-?"fﬁf&ﬂﬂﬂﬁf-f*@ﬁ captyidger qstectinn figealutrutnly the geqand: drtection
oreu S e e i S 500 s B SEEB e et
(051G, AP rpransaTIenb of Ree S8r AER e G RIOSHIT SRS WIRECR einBltnk
oot g8 B g B B B S ke e
o0 e o PR AL AR i

_descrgbge{ e%bltoﬁll fwiﬂ%teepcrto{/i%gd,sétggaaclh 0 thrt-guatttabc.¥1mterr]{% !gﬁea %r!]lg for the four ink

cartridges 100. While only a single sensor driving circuit 503 is provided, and a single
éensor driving circuit 503 is connectable to each of the sensors 104 of the ink
cartridges 100 attached at the four attachment locations by means of a switch(not
shown). The memory control circuit 501 is a single circuit responsible for processes
relating to the four ink cartridges.

[0056] The main control circuit 40 is a computer of known design comprising a
central processing unit (CPU), a read—only memory (ROM), and a random access

memory (RAM). As noted, the main control circuit 40 controls the entire printer: in
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circuit 5022 shall be denoted as CS2, and the short
detection signal as AB2. [0055] An arrangenent of the
PFO4RYY i age circuit 500 corresponding to a single ink
cartridge 100 has been descritbed above. In the
enbodi nent, since four ink cartridges 100 are
FIG.8, he®Besk, ohBUhogE eldiferta kbl &GPy A6 &SdckipB6R RPthe embodiment
detection circuits 502 20 descri bed above will be
are §¥lovtinaddilluatratati; An@fthé RellcinRebBR ptiohGefdrs @B%hE Alustiated
four ink cartridges 100. Wi le only a single sensor
arrafifdnvdritgTEE i toMO8! difoudl AV 8REriséd car$ided|dRterdfihlf® module
driving circuit 503 is connectable to each of the
M50@dOFeinalifidg Otk lebel détérminiat hbalge MR @ ritHeAd e obthel RR eived
four attachnment |ocations by neans of a sw tch(not
cartdtgpidteclibe siEpaRr §S €o0$2,ahe YaHFldegk 2@drmifing nSddild M50 executes
circuit responsible for processes 25 relating to the
a cafteidge ideteraadtidndgesesd, @eb&ibethiatdrail e eombinilg ik sl t
40 is a conputer of known design conprising a central
detepnindesmbdge WMBQA cérEPblk tha sered-driVing seadit 0%, RO exeatksaa
random access nenory (RAM. As noted, the main
remagrong irdd levelr datettick) pooarts,desctibed kitei.re printer; in
PFO4P47* 24 FIG 8, however, only those el enents
[0057k c 3 trideef detedematiopipraresef the enmbodi nent are
selectively illustrated, and the foll ow ng description
Thetertcdgo deteemindtivatpratesh exacutetybynting carfridggrdetermining module
control circuit 40 conprises a cartridge determ ning
M50 pbthd mairVBotavicciccuitedfhvill ey de sicibledweith defieernientionfG. 9 and FIG.
nodul e M60. On the basis of the received 5 cartridge
10. Fifat L ehown afloyrrhiast @PictireIhe nroeesang routipe afeheraarinidgg
nodul e Mb0 executes a cartridge determ nation _
detensrinetéers prateserFlG&d 10At €rshoWHBusteatinnsi dapidtig theeekypes of
determ ni ng nodul e M50 control s the sensor driving
termipp lingist orstf®e beard 2Z0ecutes a remaining ink | evel
Eget ection process, described later. [0057] Cartridge '
[0058jct Befierisstureing sp dbe ssrtridge Frteraénationdyecess, dherbaatd 20 will be
process executed by the cartridge determ ning nodul e
desciiersd Brthenavitiarefecansertsl FIG: 1@.uThe aoargi 300 mentienssk priswigusly
wth reference to FIG 9 and FIG 10. FIG 9 shows a
comes|ig kpregr typaepiepEnfigeoncthsrwitias satigrm 6fithe Ersgrsheredstection

.ca]r%ri dnge det ermi nati on process. FIGS. 10A-C show
termingl, 2] B8 seFRNUAE ArtRgtioR taeMingh240. and the ereynd tarminsd 220.
on the board 500,. ,
These three types are designated respectively as Type A, Type B, and Type C. As
depicted in FIG. 10A, the Type A board 200 is arranged with the first short detection
terminal 210 and the ground terminal 220 electrically connected by a conducting line
207, while the second short detection terminal 240 and the ground terminal 220 are
not electrically connected. As depicted in FIG. 10B, the Type B board 200 is arranged
with both the first short detection terminal 210 and the second short detection
terminal 240 electrically connected with the ground terminal 220 by a conducting line
207. As depicted in FIG. 10C, the Type C board 200 is arranged with the second

short detection terminal 240 and the ground terminal 220 electrically cohnected by a

conducting fine 207, while the first short detection terminal 210 and the ground
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15 [0058] Before turning to the cartridge
degernination process, the board 200 will be
PFO4§EScribed further with reference to FIG 10. The board
200 nentioned previously cofes in three types,
depending on the wiring pattern of the first short
ternfifd] €20 48 not *NdBtF8AIly2ddhnebhdl. ReEONd B0 prdgdiRFhingA type,
term nal 240, and the ground terninal 22&1 These
selettyderith YoRBerffectodiaR itgHe be thi QiemeieY foreddanidPe, Y BRplsed on the ink
Type B, and Type C. As 20 depicted in FIG | OA the
cartiyge 100 Byaicthicil), dépendingraehevdudntity18f ikl cntSROd in the ink
detection ternmnal 210 and the ground term nal 220
cartelect 00,cal{ye Advaed 200 chyldb s aRgusdd fig ahilngize 28rkridge
whil e the second short detection term nal 240 and the

- contginingnal ldrge riusadity2cXniarL£Typo B 9426 1200 Galld/b€ giRBesdEen an M size

As depicted in FIG 10B, the Type B board 200 is
cartddgeacgedining 4 Btdralahd tlentfti raftinig hedta UaieCticand 260 Eonki be
210 and the second short detection 25 term nal 240
dispedesicdrr bc & $iye cartnidge ednisidihg bhendlr uandity ef mknal 220 by
a conducting line 207. As depicted in FIG 10C, the
[0059) peTlt@ bardridee20€teimining andeld MBQ bf themaceotdrol sheutt 40
detection term nal 240 and the ground term nal 220
consédrgiyt rdcealels\fronhe ctadidpy datectmndsicdrt migtddtiod ALt 502 the
while the first short detection termnal 210 and the
cartriggsudat e P PigTals BS 1, 1@ hfaradach2FF the fomotttettenenti loadtions of the
connected. A board 200 of predeterm ned type,
holderet. erdeting these signabnexecutes the ¢anbedger détekminatinb iprgcess for
for exanple, is disposed on the ink <cartridge 100.
eachfdbp fatkephment degadiedsng on the quantity of ink
contained in the ink cartridge 100, a Type A board
[006@l00 Vs thepeartridasodsdgrminingnmedide M5 initiate el gee Bartridge
containing a |large quantity of ink; a Type B board 200
detegmipatdorharasiespdared selectad atachreentdaeatisridbe cartrideaidatermining
standard quantity of ink; and a Type C board 200 could
moduybe M3 finsb aeeerépina mhsthartbe cariridegieteetinrasianal &1 Fienl the
guantity, of ink. &0059]_The cartri dge determ ning o
cartrifigg fete qhisn/shortietaetion einriit 802 & thauseleaipd attanhment llgcation is
receiVES fron1gh cartri?gp detection/short detection,
a Lowyjsigngl 1Step B 1084 Nextcther sartrifesdaterningg medine MpOcascertains
| ocati ons of the

o RS et ova S STy ocations of LS
Lo RSP oL B P BEE e S il 051 and
CS2 gr%t t?ortm an)iwngiggglg Ld!'i?epl\@%é:rvl':té grtu? %tctephgﬁf:r%lgé)g ee cartridge
determining module M50 decides that the ink cartridge 100 attached to the selected
attachment location is furnished with the Type B board 200 (Step S108).

[0061] Similarly, the cartridge determining module M50, in the event that the
cartridge detection signal CS1 is a Low signal and the cartridge detection signal CS2
is a High signal (Step $102: YES and Step S104: NO), decides that the ink cartridge
is furnished with the Type A board 200 (Step S110); or in the event that the

cartridge detection signal CS1 is a High signal and the cartridge detection signal CS2
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determ nation process for a selected attachment

I ocatl on, the cartridge determning 15 nodule MO
PF04P{7st ascertains whether the cartridge detection

signal CS1 fromthe cartri dg?é det ecti on/ short

detection circuit 502 in the selected attachnment

is a Lowadigri (Step SU020WNBLAN8ked SteP YHOZ HeciloxX thattthe ink cartridge is
cartridge determ ning nodul e MbO ascertains whether

furnished @atht thedTyp e0C theGid 200 degiiledGbdveI(StdpessEl)ect ed
attachnent |ocation is a Low signal (Step S104 or

[0063) 06 thefevast ehatasmyh thé kerteidsé detlgRiodadi @tld 08 1dr@n@$s are High
CS1 and 20 CS2 are both Low signals (Step S102: YES

signala Bt&p §1 0Z1N0: andES)ep $ 1081 OHD)t thed g@rtridiat esveiminig module M50
Mb0O decides that the ink cartridge 100 attached to the

decided teited catridpehsrmtached as ithe sekcted gitadiademd lbbatidie(Step
Type B board 200 (Step S108). [0061] Simlarly, the

S11&alt thisl gey dibieerartridge geteahmihing bOdulé IMI0hdstemeint s tWhather an ink
the cartridge detection signal CS1 is a Low signal

cartadgb t0{kiscattddhiedgend FtsecwhaintypiegivdlecaChbadf tRS fois attadhplent
signal (Step S102: YES and Step S104: NO), decides

focatidtvest the ink cartridge is furnished with the Type A
board 200 (Step 5110); or in the event that the

[OoﬁahrtR&rdgemeemlelﬁvebduefsc'gnlalpr@&lsm s a High signal and
the cartridge detection signal CS2 PFO4P47* 26 is a

Thewemaiginal ink Btveh d8EGPon NEbeesd Steeptediloy theyED)ginide dnldevel

that the ink cartridge is furnished with the Type C

detetyoiaing rRodulel ¢ o mdioventSl ejrcgt 1P)will [ER6R§ descritied with
event that both the cart ri d e detection signals CS1

refergnge GSF1Qr &l e hIGSi @AaiCs Fiaepl shoes afowehdrtSlapictBeodre
NO), the cartridge determ ni ng nodul e Mb0 5 deci des

procesring rytingrafrthed gemaining inlidenal deteative rmreress &UGS. 12A-C show

. .attachment |ocation (Step S114). In this way, the

tlm'nsﬁ@rﬁsm'ﬁmé@mmrﬂg?hﬁﬂm!rethﬁwm‘éﬂéﬂﬁtﬁ@tgommahﬁ%ﬁlaqnl and
ink cartridge 100 is attached, and if so what ty

senspryoltagerdusinerarecrtien ohthatamaning inlplevel éﬁf@ctlpomgqess

emai ni ng iink | evel detection process:

[006 emaT hgi rﬁ@aﬂwg inkJerel fisterminigs medite MO eefé@etréanwntwéc'rcwt
. remai ni ngt | evel ., determ ni g\%ermdul e M0 of th

40, indHleme st Peﬁ thel regmAtina T eVl QW ek FeRERFDE0 aftgRhed at any

f Fl G 12A-
of the pEiaeheert IRsariens A %hqq@&dﬁr 3dsse; ﬁd’eit%‘the& rsbestis Hieh the

shortstﬁ%%:gér?%nabqlé slig%\éHENq:gta [ 0'|J t%n garr?r?(f e detection/sﬁort &etectlon

circuits 502 (Step S202). As a result, the short detection function is enabled in all of
the cartridge detection/short detection circuits 502, and if voltage above the
reference voltage V_refl (6.5 V) is applied to the aforementioned terminal 520 and
terminal 540, are able to output High signals as the short detection signals AB1, AB2.
In other words, a state in which the short detection enable signal EN are High signals
is a state in which shorting of the terminal 510 or terminal 540 to the terminal 550 or
terminal 590 is monitored.

[0065] Next, the remaining ink level determining module M60 instructs the sensor

driving circuit 503 to output driving voltage from the terminal 550 or terminal 590 to
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timng charts depicting tenporal change in the
shorting-detection enable signal and 15 sensor vol tage
Pﬂ”ﬂﬁﬁing execution of the remaining ink | evel detection
process; [0064] The remaini Mg i nk | evel deternining
nodul e M0 of the main control circuit 40, in the
the sargiol 10B24nd Hetetetid FdMdninBknit RVEI odtPut (BtebBQ04). To describe in
cartridge 100 attached at any of the attachnent :
moré @pédifio nerned, wiHea thelsdatorddiiing eirbeit 808 eeé&dks hh firidtruction
sets to H gh the short detection enable signal EN to
signall frornfthé hemaialrgrinkd g8, ofl db B g Fdalle ME0,a6kisRAs@Odriving circuit
circuits 502 (Step S202). As a result, the short
903 detpats daving woltkgo frohs eigh@bihedterminal 55®br thd Bereiidl 15900the
detection/short detection circuits 502, and if voltage
voltagedheing Gplied dbahe nieroetdctidg @levharfuwlhi€ o conafjtutss BHepddredr 104
to the aforenentioned termnal 520 and term nal 540,
of theriek abiteidge 1001 ghurgihis dhe piegpalestris elieh@ns had icadsing ¢t todistort
signals ABl, AB2. In other words, a state in which
by mehes shthd intetsechieooelestaibl effexit ghilad sé&idoardeiviiiggdirQiitghad s
25 is a state in which shorting of the term nal 510 or
subseguaritivadiros4 @he¢ eppliesl vatagenahershifonthe thangk mafilt 5H0N itse
nonitored. [0065] Next, the remaining ink |evel
piezafdeadriniadmentnis didahakg@l, castingithepieheelsetmizoeiement Yo piprate. In
circuit 503 to output driving voltage fromthe
FIG. {l &r therdiivirgooltagetie the waltag®heven BEGEPY e iRTervaliBl. As depicted
. sensor 104, and detect the remaining ink | evel output
in FIGst $phs2oiging vpdtage Slucturdes hetwenrethepetérence veltass anhéme
the sensor driving circuit 503 receives an instruction
maxiuginedltage oA inhaichearapyiasdoi deiectiby el tratezeidal aane. Mibguhaximum
M50, the sensor driving circuit 503 outputs driving
voltage Msdg&et torelativelyhigheoltagerfiersapb@B03GV).tVie the teimiaal 550 of
590, the 5 voltage being applied to the piezoelectric
the terraipalm 90wiive Rerson striving @scuhal dekests oy voltaget produptd by the
. cartridge 100, charging the piezoelectric el enent and
plezog Wlﬁggﬁeﬁt £9 adiesylyof vinggtion ghtheopiezeplectigesiement (in FIG. 12
. pi zoeh%ctric effect. The sensqQr driving circuit 503
dep'CE?fEé%a Nelt3eedying time intssval d)vand by meagmdngthsovibration
charge bujlt up in the piezoelectric_elenent is |
ffequai’%\bﬂwaﬁd‘?eteag%ﬁh%gfemémag EYoevele tregfigllyndhie vikration
driving*voltage is the

frequggy %Zéﬁ,%ﬁ‘gw%g% EL%&@%%@%%%&O he swoaewnstsgwctwﬁs (the
rousR o) St VIR ATl el ates, el usen the
changaesvgae\{neﬁaintg%n %%Carngobu%t%ftigﬁpeenﬁghi%glwit ri]r(;jl eﬁé inlhgarﬁé(gieny&a, 50
the remaining ink level can be detected by measuring this vibration frequency. The
sensor driving circuit 503 outputs the detected result to the remaining ink level
determining module M60 of the main control circuit 40.

[0066] When the remaining ink level determining module M60 receives the detected
result from the sens.or driving circuit 503, the remaining ink level determining module
M&0 brings the short detection enable signal EN, which was previously set to a High
signal in Step S202, back to a Low signal (Step S206), and terminates the process. In

this process, the interval that the remaining ink level is being detected is a state in
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voltage Vs is set to relatively high voltage (e.g.

about 36 V). Via the termnal 550 of the term na
PFO4BYH  t he sensor driving circuit 503 detects the

vol tage produced by the 15 pfezoelectric effect as a

result of vibration of the piezoelectric elenment (in

whichlifre shdrt @2BEGEREnASe tsPalVBNtigaget €3 RIHIgh LighBl iY@ bhort
T2), and by neasuring the vibration frequency thereof

dete@tib® ah SthéiewbQi¥adthaiBink kk |e9¥Pls. dePP@GUMWIGR! {h%, odcdb@nce of
vi bration frequency represents the characteristic
shorting (BsIRY nitnitohed BYRhOURAIiBge BbfdétbH) &forl HBR ctidAUSICDR 502.
101 and ink) that vibrate together with the
[006P] eZekess when ehermiptis danebtd@ changes depending on the
amount of ink remaining within the ink cartridge 100,
Th® prddees rcamiedbiigin thie dve@velthftagudng: 8dRelofbftbtection of the
nmeasuring this vibration frequency. The sensor
remathing inkgece!r(Sveg S203), o pathaininBenkiRivert@drmping fotidle tNGD
remai ning ink | evel determ ning nodule M50 of the
receivas @ idightsigpkl as ticeishord Qletd AROGigMNNB It BeABEMBigNsGting ks
| evel determ ning nodul e M60 receives the detected 25
detectedudhiall beodaschbed @asoiin #iG.vi NG fowahait oB6Eh3, intéreupt processing
remai ning ink | evel determ ning nodule MO brings the
routisé ehien dbbeotg isrdetactizdds shogwalasEMell. Whicahtheasrminal tust the
set to a Hgh signal in Step 5202, back to a Low

termiwalgdd} sli@tepo 820 69rmisaidhéeisnutpuidingtthe senearedrdving Roltage of

this process, the interval that the remaining ink

the tpemioklsi 55 0aridngP U ¢he cersbri drivingstaltazei will BEOLPNZY t28he shorting
whi ch the short detection enable signal ENis set to a

termipplghl Gprytrrminad 5dRabhereshon. tsinagethecthoon detestion emable signal EN

. words, remaining ink level is detected while the

is cugently sehteHigh, at bhe triskapti thabdingensonidrivingdvdivage lgees above the
cartridge detection/short detection circuit 502.

shorl drdeqiorPyeleagsesV wREIn(Gship.t4 hHighi sendmilt be dutputhas theodwss
carried out in the event that, during execution of

deteqiionedegnabh ABfl. ABR fremarthe anyiden idetestisin/ ¢lSers sleGadipn, citduit 502.
remai ning ink |evel determ ning nodule M60 receives a

Whenghgregiagiing inkdeveldeseranining mpedils ME0Jegeixes ABheopf HEze short
e.g. .shorting is detected shall be described here. In

deteqtion, signpls ABA | ARentha resraining inknlexel dgsermpinmeagedylg M60 suspends -
routi_ne when shaorting |s detected is shown as well. _

deteoiRB P TREAIUIEHAP V1 91 chpXacESS] Ehe iBkerT Wil Progessii Hhan shorting

. the termnal that is outputting the sensor driving

is detggtedie of the terminals 550 and 590, the sensor

riying. voltage will be a i.ed to the shartin
[0068 Wherg the interrupt processmgeﬂmt?ated, the remaining inkglevel

‘determining module M60 immediately instructs the sensor driving circuit 503 to
suspend the output of sensor driving voltage (Step $208).

[0069] Next, the remaining ink level determining module M60, without carrying out
remaining ink level detection process to its conclusion, brings the short detection
enable signal EN back to a Low signal (Step $S206) to terminate the process. For
example, the main control circuit 40 may take some countermeasure, such as

notifying the user of the shorting.
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termnal 510 or term nal 540. Thereupon, since the
short detection enable signal EN is currently set to
PFM?Wgh, at the instant that t sensor driving voltage
goes above the short detection voltage V_refl (6.5
V), a Hgh signal wll be output as the short 15
[0070¢t eEld. d2AsdepictisschABde o\l Héte@tibAenaBletdigd €N through time. FIG.
detection/short detection circuit 502. Wen the
12B rdepigit$) sagsdrnlolfagy ¢ titkeéesrithangeitisihe t¥BRineESE) M&Sthe
either of these short detection signals ABl1, AB2, the
termirai@diinghontingl tevibke tdahi@anibai pgtpmdthe shhéorsdispendstage of the
detection of remaining ink | evel, and executes the
termindtl£65Qphd SOOCss shatgharemasigy ink ngvel idetéttionqiredess2i@ being
[0068] When the interrupt processing is initiated, the
exequéedhnainmdlyi RIG.| 1@0etepickat engbnivoigageiduthe dveft that the terminal
i mredi ately instructs the sensor driving circuit 503
510 pothestesporad 580 ds sbioning tofths dasoinaldthavi sfcthe dletrapels(Hoegnd 590,
S208). [0069] Next, the remaining ink |evel
outpdst thensamisngy drividglvelth8€, wi t hout carryi ng out
remai ning ink | evel detection process to its
[007¢bnAudematediini Fi§s 1 2heduringrexedation of die r@Baismabhleievel
signal EN back to a Low signal (Step 5206) to
detegtiomprasessitihe dutockasendte sigranfpNés atHigh swinal. dsrthoein in FIG.
circuit 40 may take some countermeasure, such as
12B, i the ppivgal tsheteusersheftingieafé¢rohigh vgltagr ¥4 pa+be2d applied to the
[0070] FIG 12A depicts change of the detection enable
sensgy hPh|thexppliedvelkage dreps.RInd subseuedhi Wbeatmenadiage is produced
voltage in the event that neither the term nal 510 nor
throyghethe dtigrasiactsg efiest. Jndhe iempodimanie Ve de aehat 36 Wat
utputs the sensor driving voltage of the termnals .
[0074“350 Asnderaigd ig & 16 nRC tanethectttien hagd.iinithe abeormpdstatei(ehorting),
process is being 5 executed normally. FIG 12C depicts
the sgpptoreliAgrikgRs Ahthewstank ihat aoes r%owrth? ghert detectian
thS/ tezigénal ?_4_0 s shorting to the termnal that, of
voltage, & ek} (§-na()s THisgs Ava taghe faghthatitat thednsient shatdhesengor
vol t%tge. JO%M%AS depicted in FI G ](ZA, during . ,
voltags gaes pvestne; thert detschirRyoftage Vekall (6.360ea tHighsignal is output

e IR E VN SLHOR M-SR I
SRR AT T A TR OR g A
remaisr’tpn%%gg lljeevrcleii ldgte\{'im?r{ir?é im%gulveol{dggggcei:i\sfin rtgidsl'lscl;g,(f"nda! immediately drops
the. sensor driving voltage.

[0073] FIG. 13 shows an illustration of a scenario of shorting. Here, the likely
scenario for shorting to other terminals by the terminals 550 and 590 which output
the sensor driving voltage is, for example, the case depicted in FIG. 13, in which an

electrically conductive ink drop S1 or a water drop S2 formed by condensation has

‘become deposited on the board 200 of the ink cartridge 100, bridging the gap

‘between the first sensor drive terminal 250 or the second sensor drive terminal 290

and another terminal or terminals on the board 200, producing shorting. For example,

ink drop S1 that has adhered to the surface of the carriage 3 or ink supply needle 6
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t hrough the piezoelectric effect. In the enbodi nent,
Vs is set at 36 V. [0072] As depicted in FIG 12C, on
PFO4PHE ot her hand, in the abnornal state (shorting), the
sensor voltage drops at the i®nstant that it goes above
the short detection 15 voltage V refl (6.5 V). This is

dispatistandtdubefarChs thdin irat1d NG btithat a{tgghﬁ%‘% Ql%tachmg of
vol t age goes above the short detection voltage

ink dePtridgé) 1002 ItIgH irstama), whenaHE P cardSdid €00 WOstkached, the
detection signal ABl1 or A62 fromthe cartridge

ternfiied] SG0I that s0Quts Lttt @sbl ARV Eliake 532 kBmbREwill short to
remai ning ink | evel determ ning nodul e MBO, and the
anothenBériing 510k 526 \02|5606edfeh el dairigedTBiIdeLi€ 506 Oial e &irsi Bensor drive
this signal imediately drops 20 the sensor driving
termired 280 @and[tB8 43imihkIe. (FIG shevsninblsid10U326, 60D Bri@éePby the ink
scenario of shorting. Here, the likely scenario for
dropsBibté ithg stescotdrie teahiman28G dry thd eertfifidlo9althabobpatdthe
590 which output the sensor driving voltage is, for
sensex aniping, voltage ®dls shale pb Gihethdrritefrhigal 348) of thenbdreldg@@ircuit 500
el ectrically conductive ink drop S1 or a water drop S2
via theserecndyercondieive atiminah280 2% bec sesndedhesi de@dction ttleninal 240
board 200 of the ink cartridge 100, bridging the gap
(FIGht vieradzet thy thiervedtes dropoB82 do ithie stesnd selsoR Dbive tetiaal 290, for
second sensor drive termnal 290 and another termna
example.tSarahi naherting i beudrsbndvadiys factausi well akohé adigesidobf the
exanple, 1ink drop S1 that has adhered to the surface
ink dodp.tHee exampleaglee Shating mkayshep physetkindtrapbinPlstRAz4lly3onducting
di sperses and adheres as shown in FIG 13 by the
objeqtpfarorxaptnlatraaehtiirgoncaditgachiTiy dfortinphlsoanay begeused by
100. In this instance, when the ink cartridge 100 is
adhegiop AeHetminalseof theratestaicalbs onduetingunatetisl, faveexsemdarskin oil of
driving voltage, for exanple, will short to another
useri erm nal 510, 520, or 560 of the carriage circuit 500
via the first sensor drive 5 termnal 250 and the
[007‘ﬂer fisnapstipmad@reymuslyarith nefeserzecto BISH 3. peihe ik icdgeidge 100
y the ink drop S1 to the sensor drive term nal 250.
Pe"tammg théhe embpdiment dbe fingt sepgepdrive teraning dddoandiihievsasgnd
' tage will short to another term nal 540 of the
SenS%faﬁ’fl"f%G‘é%”aﬂ 3P whigiparrly dhe devingoiigse dpshe sanrsareare arranged
0 and the second short detection term na

9

at tho 340 e@éﬁ@% thayermingigsaumysor the nuikar afrasipospt termipgls is small.

nd s rive term nal 290, for 1o exa Such
As a 53%%0#6? ﬁ@éﬁ‘e 3&%&‘1 figst seaePhdeve segnal 20N rqjtfassetq?@d

adhesi on of BES

sensor rlve terminal shorting to other terminais is low.
[0075]  On the board 200, if the first sensor drive terminal 250 should short to the
adjacent first short detection terminal 210, the shorting will be detected by the
aforementioned cartridge detection/short detection circuit 502. For example, shorting

of the first sensor drive terminal 250 to another terminal caused by the ink drop ST

infiltrating from the first sensor drive terminal 250 side will be detected instantly and

the output of sensor driving voltage will be suspend, preventing or reducing damage

to the memory 203 and the printing apparatus 1000 circuits (the memory control
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ink drop. For exanple, the shorting may be caused by
applng electrlcally conducting object, for exanple,
Pﬂmﬁﬁber clip on carriage 3. The shorting also may be
caused by adhesion to termiHfals of the electrically
conducting material, for exanple, skin oil of user.
circdib 509 QiAd]théaPRikE Ql@?éi:tﬁfn?gh&%ﬁeYedMJnth&flteﬁ(?ﬂQ.%UEQd by the
FIG 3, inthe ink cartridge 100 pertaining to
shor@ifBodi nent the first sensor drive term nal 250 and the
second sensor drive termnal 290 which apply the
[0078] | VARG, Wl fird@@hbR, dREcHAN B il 218§ 3BBeent & tHefrst Wensor
ends of the term nal group, so the nunber of adjacent
drivé edrivin|250i #hdSslated cldSest 1REHE finst EBAsdr diRlel f2AAMaPD50.
the first sensor drive termnal 250 and the second 20
Consaneatlydhithe eientrtHadlthd 9PsiSEetsbl AEve QedhiRAr25086HIUNAL Sort to
is low. [0075] On the board 200, if the first sensor
anottler verntieal or natmin&ie dukaul theShiodkog 81tdndhe adit@C@idh $2 Mthbre is a
short detection termnal 210, the shorting will be
high dikéldwiodcthby thehfirst akas@navie turethat 260 WilllgRort to the first short
detection/short detection circuit 502. For exanpl e,
detestion ténngnal dfl Otdsewéil. riGdnss quertty, dhoitingt &Frife Fbt 28 ot @rive
anot her term nal caused by the ink drop S1 25
terminatl 268 tathoidhef temmithlecdni e te@bsd mods rslabher mi nal 250
side will be detected instantly and the output of
[007 e ndoradditionitagletet irmgshantihk, the faus plend depsaicentcirmihad210 is
reduci ng damage to the nmenory 203 and the printing
also upgrhbuthes cad00ze detrgition/ {hdre dembioy deoitrifl?2 foFdstRAvine
31 circuit 501 and the cartridge detection/short
whether agirkotertiidaeu] Q0 BORYaahedsasi well aste destyamibe hige tyR0FH]
Al'so, the first short detection termnal 210 is
attachgp dejenartridea 1@0.fAx sresidhdbe nuthbiev ef teminaialon266 bwadd 200 can
situated closest to the first sensor drive term na
be kept glov, apd dcpromesypossible tre redusetthe rambeh ef biorist 200
sensor drive termnal 250 should short to another
manufagtifingstens ans ey et s rastst fos thekodrdo20®Gi or t he
ter drop S2, there is a high likelihood that the
[0078]; &m%h@&rtherﬁe@en@ sensaradriveserminal 280 sheuldshehieto the second
first short  detection termnal 210 as well.
Short st SEHRIB T2l 2ABr terghost vilhbe Retasted e cariridee
nal 50 to another term nal can be detected nore
det“rtké’l”?]a ift?t[oocﬁ'ﬂu'tl o Garseavently. gherdivgidfghe isspendgensor

rfg short detection termnal 210 is
drive termmal 0 to another terminal caused by the ink drop S1 or the water drop

52 infiltrating from the second sensor drive terminal 290 side can be detected

instantly. As a result, damage to the circuits of the memory 203 and the printing

apparatus 1000 caused by shorting can be prevented or reduced. Similarly, the

second short detection terminal 240 is the terminal situated closest to the second
sensor drive terminal 290. Consequently, in the event that the second sensor drive

terminal 290 should short to another terminal or terminals due to the ink drop S1 or

the water drop S2, there is a high likelihood that the second sensor drive terminal

-290 will short to the second short detection terminal 240 as well. Consequently,
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al so used by the cartridge detection/short detection
circuit 502 to determne whether an ink cartridge 100
PFO4P4*at t ached, as wel | as to determine the type of
attached i nk cartridge 100. #s a result, the nunber of
termnals on the board 200 can be kept dovvn, and it
shorltieg @TRRe ROSS DL ehsbP dFiod e mminBIe29THFBhotAbr BRAIfh 28R belfetected
manuf acturi ng steps and the nunber of parts for the
mor®eé8200. [0078] Similarly, if the second sensor
drive termnal 290 should short to the second short
[0079¢t eThd GrsttsehBbmadiveddkmitd)@59hovdttheiflrkt bigortl @fe€sdtRfh teYminal
the cartridge detection/short detection circuit 502.
210 Conbeguemiahy, arshidet 4gt@ndfsehber GOEONAMIRNZO0 andrth¥ &econd short
term nal 290 to another term nal caused by the ink
detedtiop t&ninal 240comBticcothar ofreXtuaPed B tHet émdsl dFothkert@PminBEgroup so
second sensor drive termi nal 290 side can be detected
thatithe toéindrl termitalsa( 2085280, 2601230k 1ié betweencihealiGahsofudritly, if
menory 203 and the printing apparatus 1000 caused by
foreigh omattergtivaimkbdrop 3y enteddep $2dtceshoui hifiltastleyfromhsther side
second short detection termnal 240 is the term nal
as inglidated byl tird egews it &1GhE3, ebizanfiltrationsmn bl detectat béfoad it
290. Consequently, in the event that the second sensor
infiltcatey @s 28 eethe otdler 280nishle (220,280 266 027Mo Coasedienilynddmage
or termnals due to the ink drop S1 or the water drop
to thgxirauitsraf the neermery 203 &rel theomrihtingadppahetus 6000 dlusensofiltration
drive terminal 290 will short to the second short
of forrigre tatisn caprhe praveri4d arsredetdd. Consequent |y, PF04P47*
32 shorting of the second sensor drive termnal 290
[008Q1 dltst first seesaridrivie teaminsk 2@ vad thel sepmresensior apivg terminal
[0079] The first sensor drive termnal 250 and the
290 grierasranghdin thierave ondhe tesartinmidiregtion Brsidedowme romhdis a result,
. and the_second sensor drive termnal 290 and the '
sincestheoieimigtatsy 290, 290dparhirbsenearndriving paltresnneludingtgh voltage is
are situated at the ends of the term nal group so that
appligghareysikieated dp the fpek (mthe inpetionxditpctipnothere ds lnssiselinood that
them Consequently, if forejgn matter (the ink dro
ink d@PS %Jpé%'gfaﬂ“@ﬁtesé&st 8 vﬁpgwei wily 'ﬁf'ltréttPéPéhFHQﬁﬁt&”t quetﬂﬂese
ndi cat ed the arrows in FIG 13, th
term‘f‘ﬂ'ﬁiﬂf’@r §?¢’ die e4RsHk %‘%ﬁtt@& hp &irhis of the mamary ASsangsthe
as the J1er term n ls (220, 230, 260 -270)
p”"t'&%ﬁgeaf&&fﬁ ‘@5 RiRegPvInTitertaneotcior eign matiar ‘taiﬁ‘eb%'f?meyted or
203 and the printing apparatus 1000 due to
redugedk i | ¢ v ation

[0081] The terminal group of the board 200 is arranged in a staggered pattern. As a
result, unwanted contact of the terminals of the ink cartridge 100 with the terminals
of the printing apparatus 1000 (the contact forming members 403, 404 mentioned
previously) during the attachment operation can be prevented or reduced.

[0082] B. Variations:

Variations of the board 200 mounted to the ink cartridge 100 shall be described

‘with reference to FIGS. 14A —16B. FIGS. 14A-D show first diagrams depicting boards

pertaining to variations. FIGS. 15A-C show second diagrams depicting boards
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.of foreign matter can be prevented or reduced. [0080]
The first sensor drive termnal 250 and the second
PFO4EEMsor drive terminal 290 are arranged in the row on
the insertion direction R si'de (lower row). As a
result, since the termnals 250, 290 to which sensor
pertdliihing ta0vaviakibAGEFIGSC 1 BAHB GhBivahirdQlidgr8@s i depilbRingMdlal ®@dpertaining
are situated to the back in the insertion direction,
to varlationsi S | ess i kelihood that ink drops or foreign
matter (e.g. a paperclip) wll infiltrate to the
[0083Dcavartationf 1:t hese terminals 250, 290. As a result, .
damage to the circuits of the nmenory 203 and the
Oprthettoagd apQiadapicte dlDOKIGE AdA cthebirst Bhotttdedb&t@dh Brminal 210 is
foreign matter can be prevented or reduced. 20 [0081]
similfhéo ther fitstadhoey detpctibn térenibdad1d J0Beithand 2aNGEGhé BmBodiment,
staggered pattern. As a result, unwanted contact of
but hdseattits lowealendafn éittendak peaiohrihdyeeabBes Whtohprokignity with the
termnals of the printing apparatus 1000 (the contact
lowef edge n{theelvher $ow0Bhe 4Rtknded piocihadis pursttvoredsh atvednl the §rst
the attachnment operation can be prevented or reduced.
sensp00692d t&minglrd5t arohithe r2Seltarivinal @66 offthé hewdoawd A20Dresult, for
nmounted to the ink cartridge 100 shall be descri bed
exampile, revepfie tlen eventoo R dBSsioh 44 anli6B.drépg S3.asldehi®ed hoWIG. 14 (a),
first diagrans depicting boards pertaining to
shorijeg phitieogrdendd dasortioh/efGhs bwartsdatentionl itergrinas? Idejpi i firgt
boards PFO4P47* 33 pertaining to variations. FlIGS.
sensapdiwe terovnal 150 dvillibegdedastedebike tthisgwheartts fipelr semisnr dgve
to variations. [0083] Variation 1: On the board 200b
termiap2eq aed ternmnad otheathanhibeffires sharh sletedtmnetsringral 210 are
termnal 210 is 5 simlar to the first short
shoriing deeredn atlighpaggibdinothet thadirgosangopddvetetnhigal 250 and the
. enbodi ment, but has at its |ower end an extended
first ghgrt idgteatieartermineh et ara shqsting iantthe wenson driving yolkage is
edge of the |ower row. The extended portion is ]
suspepsieid; AeRRIdIngbt REemReapsed by sheringrofdhefirst senganalrive
250_and the reset termnal 260 of the lower row. As a

termipals 20l to anptherterminal (ingtherpxampinef Bl JdAothaspresitermionl 260)

an ink drop S3 as, depicted in FIG 14 (a), 10 shorting
can b&ferH%”t@Qtoéﬁagﬁc%rti on of the short detection

EOOBJ]er msns?llow%]irq Ft18 H]/? tfhlerssetcond short detection terminal 240 of the board

200b is also similar in shape to the first short detection terminal 210 mentioned
above, and shorting of the second sensor drive terminal 290 to another terminal will
also be detected more reliably.
[0085] Variation 2:

The board 200c depicted in FIG. 14B has, in addition to the arrangement of the
board 200b described above, also has an extended portion located at the upper side

of the first sensor drive terminal 250, and reaching into proximity with the upper edge

- of the upper row. As a result, even in the event of adhesion of an ink drop S4 as

depicted in FIG. 14 (b), shorting of the short detection terminal 210 to the extended

portion of the first sensor drive terminal 250 will be detected. Like this, when the
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sensor drive termnal 250 will be detected. Like this,
when the first sensor drive termnal 250 and termnm nal
PFO4BtMer than the first short detection terminal 210 are
shorting, there is a high pddsibility that the first
sensor drive termnal 250 and the first short
ﬁrstds%t‘l@&t 4 ESHMAD50%Ha RBFRinaNeHel REa Bk £ sPEAS®tection

driving voltage is 15 suspended. Accordingly, problems

ternfiid 280 P¥ shBRIH, Bekrefis Lheg béﬁblﬁ*@nﬁ@f tRE Five se%@ﬁﬁHﬂ?é

250 to another terminal (in the exanple of FIG

ternfidi® 2608 the s Shor @8 ctioANtePRinal EV@EF@Qh&Em@ %ﬂHQﬁg sensor
[0084] As shown in FIG 14A, the second short

drivilgVBRAZOR dRpBhAG. AX48rdihgly, I obIRAsCbaudBByi shoAiiOof the first
simlar in shape to the first short detection term nal

sensdt Qrive rEHARGI2 50t ABRtAer Bdtthisd) @ahibadhraledtle cvaeanskd.
sensor drive termnal 290 to another termnal wll

[0086] soAbensleh @f FRE 1B, €hd etécHll JonsbPARDE tdMihaAt290Nof2he board
The board 200c depicted in FIG 14B has, in addition

200d i difesiafilanngehasd toofhet et sBRArUrRRORrHRICRS® &RENBBAYE above,
al so has an extended portion |ocated at the upper side

and Sitedtidrhef 4n Inktdrap e tith Eng dtaheigndl at2B8ch @l second sensor
reaching into proximty with the upper edge of the

driveuiepminal @90 iAsitaatedscdr be dudttedidshantyent of adhesion
of an ink drop S4 as depicted in FIG 14 (b),

[008%hor\ariagioaf3:t he short detection terminal 210 to the
extended portion of the first sensor drive term nal

Tid00avidl 200bledapittedtie FiG.L14C differs fronh élne bbsr JPRO04TARE 34

first sensor drive termnal 250 and term nal other

embdgdiragnt incthfat tisdreshootsedendshordetéation il @48rkn the case of
shorting, there is a high possibility that the first

the Tswasdbodrd 20 demctednal FIG500Andietdeeohd sbbrtsdedestion terminal 240
detection term nal 210 are shorting and the sensor

doesdot\carry ol dedgetions of aefentibyl means @f dhegiaytridge detamtion/short
caused by shorting of the first 5 sensor drive

deteqtigmeineyit P8 (sinceibhsrtrhds no sshniting tocthe droupd derarina 226).
reduced. [0086] As shown in FIG 14B, the second

Consgawergly. iy theecassr of thel TVIB0A doarch 80Bdhe decondsher dekegtion
simlar in shape to the first sensor drive term nal .

termipglo24fhist yseddgr sherkedetectinn oy iandrascootingly can bierdisrangpd with.
fromthe end, at the end at which the second sensor

In thiggase asaralt sicebe first shart detartiondierminalid{ @ ég afthe location

i nstant |
closest to the fn)'/st sensor drive terminal 250, when the first sensor drive terminal

250 and terminal other than the first short detection terminal 210 are shorting, there
is a high possibility that the first sensor drive terminal 250 and the first short
detection terminal 210 are shorting and the sensor driving voltage is suspended.
Infiitration of an ink drop to second sensor drive terminal 290 side will also be

detected to a certain extent. In FIG. 14C, the symbol CP represents the location of

contact with the contact forming member 403 that would contact the second short

detection terminal 240 if the second short detection terminal 240 were present (j.e.

the contact forming member 403 corresponding to the terminal 540 of the carriage

circuit 500_). Even in the case that the second short detection terminal 240 is absent,
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10 [0087] Variation 3: The board 200d depicted in FIG
140 differs fromthe board 200 of the enbodinent in
PFO4PHAt there is no second short detection terminal 240.
In the case of the Type A bSard 200 depicted in FIG
10A, the second short detection term nal 240 does not

if a Srtilg @HOUId RIcROF bt 1hRMNeRBhd R¥NSBAIN eOlerhlMBl 290 and the
cartridge detection/short 15 detection circuit 502

contast Refhidd Riethbled 409 coRREbbMENg o tREtIHHIHI G 4D th8Rkrriage circuit
220). Consequently, in the case of the Type A board
500 A08 to aRenis deang5 SiflttatidBtFChb GRk did) 85 RAl b HRtd ste 8 SKRhilarly, in
for short detection only and accordingly can be
the chstpEMS Fdpia Board| 200! tHesfileR $BoRSdBEion SrifiRal 210 rhdy B4
short detection termnal 210 is at the location
dispéhgeglagith.t o the first sensor drive term nal 250, when
the first sensor drive term nal 20 250 and term na
(00881 hevaridimm 4:he first short detection termnal 210 are
shorting, there is a high possibility that the first
Oseths droacld 20@e depistatbin KGO 14D dtHeh&r st iseféorSdvet terminal 250 and
detection term nal 210 are shorting and the sensor
the fihst whord dedédtimetdrsiral 2pe hded elorgatdd shaplei reacltihg &om the vicinity
drop to second sensor drive termnal 290 side wll
of thal wpebedga ef tlod eppdrooav etHearitiniy tofithe |dwerFddge df4dbe lower row.
the synbol CP represents the |ocation of 25 contact
The érntindlhef tlimtshepe, fasrtiie npnhertiecatid3z dredhdiveteldd ycihrt satbol CP
the second short detection termnal 240 if the second
in FIGht4D, ekt ewtthontheccarrerplondibh@ ovatactpioesmgtpoftiors 403 heranged in
contact form ng nenber 403 corresponding to the
a staggenedmattegnOindhetdase odithe dgerd 200« like tBOOYardR2Mv described
the case that the second short detection term nal 240
previoyslgbewant if aprald Bropr SB5hould becomerddpogitet don exanudeirshorting
bet ween the second sensor drive term nal 290 and the
betweeym the exteodad pgrimnsoafrthe (st shord stetertiongterwinahd10 and the first
termnal 540 of the carriage circuit 500 due to an
sensemgtrivir tsmigml 2581will e deitesteds Likadhisnkirsdrdhorisdetgictipn fserminal
detected. Simlarly, in the case of a Type C board
210 is dgrateth betwean fingh gensaredrive tesminab2hP sar temroinalgthe tsan the
. di spensed with. EOOSS Variation 4: On the board 200e
first %F detastion terminal 4H). Agperdinglyt whem gl firhti WSt)r'ed'rwméﬁrmmal
250 and the fjrst short detection terninal 210 hav
250 aéqdotﬁérgpého%ﬁbaq é%ﬁrq#@hprtogqtleﬁgomtgrrﬁpglﬂw are shortmg there

is a high possibility that the first sensor drive terminal 250 and the first short
detection terminal 210 are shorting and the sensor driving voltage is suspended.
[0089] The second sensor drive terminal 280 and the second short detection
terminal 240 of the board 200e have shape similar to the first sensor drive terminal
230 and the first short detection terminal 210 described above. Accordingly, when
the second sensor drive terminal 290 and terminal other than the second short
detection terminal 240 are shorting, there is a high possibility that the second sensor

drive terminal 290 and the second short detection terminal 240 are shorting. As a

_result, the possibility preventing or reducing the problems caused by shorting of the

sensor drive terminal 250, 290 to another terminal becomes higher.
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of the upper edge of the upper rowto the vicinity of

the | ower edge of the lower row 10 The term nals of
PFO4PHI*s shape, as the contact |ocations are indicated by

the symbol CP in FIG 14D, ¥an contact the

correspondi ng contact form ng portions 403 arranged in
[009@] St wggsti@flspattern. In the case of the board 200e,

i ke the board 200c described previously, even if an

Ortiheds Spd 3006 Bepik et IATAGE 158 P02 dePliaP WhRAEEH éponds to the
shorting between the extended portions of the first

firstsdhort délRte6h itemnih&r nonadd &hkOsrR0Ad tEenihalr B0 idRhs %Bam 200
drive termnal 250 will be detected. Like this, first

pertaintigt todhleesHhb SUIMERY g1 didihte g#d Ot MiraP 226 QhePsih WRESE tWd Sdrminals
sensor drive term nal 250 and term nal other than the

are integhihG Forfieddat £6inkRMmEMb BT, Mhis Bddd BOEaAIbRAIE] iMRRIte of the
the first sensor drive terminal 250 and term na
Typohat T¥gwaB Hoaed P00 $FIGSh0) wvhoed Gedtl short 8étictiah t&hinar 20 and
shorting, there is a high possibility that the first
grougé mewninglr 230arecshtrteal WthOtharsbar8 2007, rEé neb@lid oBBated for a line
detection term nal 210 are shorting and the sensor
betwaen\thadirsiotiaydetexstiontpanichal2 10 AO8IE glduadzenningdl 220, which
sensor drive termnal 290 and the second short
was defudetiiorthe tcaserohad thaditbanl 200 dotidg 20 Gke Bawediatupeso the
simlar to the first sensor drive termnal 250 and
boart 1280freqgitessfeover petesststeps wad fiewed pat descri bed
above. Accordingly, when the second sensor drive
[0091 r Varitiond® and terminal other than the second short
25 detection term nal 240 are shorting, there is a
Onhithh boewk 280 depictelddn AiGel B cbrdesminals 210r240cof the upper row
termnal 290 and the second short detection term na
eachdyemhaps Isbnilarig. thadiret shat detectidnetepoiwi Bi0 iof yhe board 200b
preventing or reducing the problens caused by shorting
descijped peevieushs Giregifically teachiafdhe 280minale @ t0o-248chdsean extended
term nal beconmes higher. PFO4P47* 36 [0090& Vari ation
portign S%awﬁétﬁbarlewgoe)g gedefpthet entréspopis teswinak ¢fethe board 200
term nal which corresponds to the first short
Pertairipg &9t embprimeat apdweasiting indo grexinéfytwititialowzr Gdee of the
the hoard 200 pertaining to the enbodi ment is an L
lower; rova Jihg| termingsHt0 22% %%eehowef ﬁ@\g@ftth@ boarch20g aressimilar in
are |n§ qrall y formed as a S|qg nber. This board
shape b the HrstrengRedrive teminal 250 qffibe bpp p«ézﬂ%dewﬁ:@d@aﬂler
10) whose first short detection

oard 200
SpeCt @P[W r%ﬁ? %(fg fg\r’?be tyiya 208rmsRdasapedeadehpp ition situated at

89rd 200f, . the need is obviated for a |line

the upper eége of the corresponding terminal of the board 200 pertaining to the

embodiment and reaching into proximity with the upper edge of the upper row.
[0092] As a result, the terminals 210 —290 of the board 200g are arranged so as to

form a terminal group c'omposed of a single row of terminals of generally oar shape of

~in mutually different arrangement, rather than being arranged in two rows. The first

sensor drive terminal 250 and the second sensor drive terminal 290 to which the

~high—voltage sensor driving voltage is applied afe positioned at the two ends of the

single row of the terminal group, with the first short detection terminal 210 and the
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between the first short detection termnal 210 and the
round term nal 220, which was required in the case
PFW%f7|n the board 200 pertaining to the enbodinent, so
the 1o board 200 requires felWler process steps and
fewer parts. [0091] Variation 6: On the board 200g
secéRPsRdredetditioh@erminBh 24d1?estp%5ﬂ1/é]9|a§ra%%9d adAletly FnIW%rd from the

upper row each have shape simlar to the first shor
firstdIn@6t Have tariihd2502:H tht de8nPaahshr2RR teRaRG! 2@@0'
previously. Specifically, each of the termnals 210
[0093240Whtathabolikd 200K Gn LAk BRSY bPTbreigh uﬁ\ét%&r .ﬁhltmﬁqg' fPeﬁﬁfe.ther
edge of the corresponding term nal of the board
end peh bai dutegtet amhiaaliR81H Rl thB HoirdNA tfn‘i‘@@l’fﬂt%ol‘ﬁﬂ@occurs between
proximty with the | ower edge of | ower row. The

the filt Mensdrsdraklter@®l 260 ahe th@\&ﬁbrtrme@éoﬂ b ntieared 02808etween
are simlar in shape to the first sensor drive

the $afomidnahsabrivd tdritndd @80dnd0Be sdeshd sheE RBEIAN terminal 240. In
Specifically, the each of the termnals 250 -290 has

the arenethaintdedfigosbht diivieUaiBhatR5@ Qr the sERRY sd8e dAte terminal
the corresponding term nal of the board 200 pertaining

290 slouihehortrtb caiobiedrtteanichal, dache Bgsd Wherepthexdhvrting Wi dide to an ink
t he upper edge of the upper row. [0092] As a result,

droptdreht dike thel lkeBi@od RABtefméin didhottiad sRORhgstwa e aRg Edst
so as to forma term nal group conposed of a single

senspovrivé teremimalZii0saraf thgesheratiétectian tefraipsl D0, or between the
mutual |y different arrangenent, rather than being

secogd sangadrive tenminab?80 aftiehé isesdbnd® Shere risosctibni teeminal 240, will
term nal 250 and the second sensor drive termnal 290

occur @t ih¢ sametine. [ giseuwdrithg ehsetingoof theifirsh gensol tdaige tieaminal 250
applied are positioned at the two ends of the single

or theggcend shesaredriviertarmipab @90 tevahbtheheefminslt cashios tletected reliably.
detection term nal 210 and the PF04P47* 37 second

As agpiit, daage ttp dhe iy 2032161 thesprédirigvanippratus dAg@dtircuits (the
adj acently inward fromthe first sensor drive

mem?rdrrfﬁn#ml P50itafd anskthseansirifsscdrioctioh/ishertt datavtien coait 502)

OO93L Wth the board 200g, an ink drop or foreign

causempy éhe shentingrean hegpreveriesi emminimizad. can be det ect ed
|nned|atel% at the point in tinme that shorting occurs

[0094]c ¥@EAtion 7 he first sensor drive termnal 250 and the

210, or between the second

detecti on. term nal
O%E'Pﬁé?afdr%qp@ depigtefn FHaol Behdhe hernsipals i 0st280thave elongated
det ectj on terq%nal 240. In the event that the first
Shap% BXEBPINg qveE 2 Ustanne eavigplent te fwo Jaws e theheard 200 pertaining

to the embog:ment, in a manner similar to the first sensor drive terminal 250 and the
first short detection terminal 210 of the board 200e described previously. The
terminais of this shape, as the contact locations are indicated by the symbol cp in
FIG. 15C, can contact the corresponding contact forming portions 403 arranged in a
staggered pattern.

[0095] In the board 200h, the terminais 210 —290 are arranged so as to form a
single row in the orthqgonal direction to the insertion direction R, in a manner similar
to the board 200g described above. Also, like the board 200g, the first sensor drive

terminal 250 and the second sensor drive terminal 290 to which the high-voltage
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290 should short to another termnal, in the case
where the shorting is due to an ink drop or the like,
PFO4PUHe | i kelihood is extrenmely high that shorting between
the first 10 sensor drive t¥rmnal 250 and the short
detection term nal 210, or between the second sensor

sensél drifingd @&E‘Qf?:ai's a%?@ecﬁm B GRECRA N NIt erfiet R GhE Qlhgle row of

t er m nal occur at the same tine.

termikRBSRAH AL iyt SHYPF Hetagtioh tbhGnkl 71 afEeNecBhd \éﬁort detection
termnal 250 or the second sensor drive termnal 290

termih @ 2H0tRBEchRNThahgdPdYi A& St iRFERAFER! theFr¥t serfdr Arive
result, damage to t%]e menory 203 and the printing

termiBGINEBURAHBtHEORR ol IS8 HidrSriveh @y hihalTBODI As § PB5UIOknE bbsHd 200k
501 and the cartridge detection/short detection

affordd dkiintadedZhalogaus esl thset dfe:hs dakd DO0L AdkPBRLBYRAL ed
or mnimzed. [0094] Variation 7: On the board 200h
[0096depivatigton B: FI G 15C, the terminals 210 -290 have
el ongated shape extendi ng over a di stance equi val ent
Thedfirstveh s Wit @dtidnhi@riamal d1@ 8o tnebd B0 depdftelddn tFI@. 16A has a
enbodi nent, in a manner simlar to the first sensor
shapadthai és tomwgar oalthe bt sidd it blee Hiaviihg, dsordmpdeéd €s tlnfirst short
term nal 210 of the board 200e descri bed previously.
detection tetreingi 260 sf dfe Hdurd 200 dRetairtsy tdehecombadiine hb daldittoially,
are indicated by the synbol cp in FIG 15C, can
the ficsdirshact détheticoteresind 2dD g thebbaat 200 rhak g pderideansordons
arranged in a staggered pattern. 25 [0095] In the
reachhygairom 208 heft teldge pertiminnial the2d6init 30 the dovanrreaiaged tbo lager row.
to forma single rowin the orthogonal direction to
The extendedortivnis divated totheRefl of thenfinsheensirmdrivartermioat A&0 in
board 200g descri bed above. Also, |like the board 200g,
the lowles rewy kit otbenwordsd e extendedrb otion2is Glisooded he fwdloaidom the
sensor drive terminal 290 to which the high-voltage
middipphYriprnp®l gsasiora dir¢ationgsubstardipdy iosthegphal 4d the énsertion
. positioned at the two ends of the single row of _ _
directiasy Rithan she {irstisepper drivestermingl 25Qdnabtsi easet whereaalvigns! in
and the second short detection term nal 240 o
tererﬁstbeéﬁWéP&a%@ arlse theafifstcbert Jetientian dermrinzh2196s riteated

or drive termnal 250 and the second sensor drive

outwagdly pienie Iebosidglcorthe dissh genson €lrive 4ptminalofn s when oieysed in

t l, to th f the b d 200
termsd)gggglcgggas ana oQ%F&fg:g]a ggﬁﬁaflogﬁhegcor?t%gt portlo%s CP of all of

the terminals 210 —290 the contact portion CP of the first sensor drive terminal 250

is the one situated at the outermost position (left side), in the same manner as in the

embodiment. Also, shorting between the first sensor drive terminal 250 and the first

.short detection terminal 210 that includes the contact portion CP adjacent to the

-contact portion GP of the first sensor drive terminal 250 js detected. Accordingly,

the board 200i pertaining to this variation affords advantages similar to the board 200

pertaining to the embodiment. Specifically, infiltration of an ink drop from the edge

can be detected instantly, and damage to the circuits of the memory 203 and the

. printing apparatus 1000 can be prevented or minimized. Additionally, since the first

short detection terminal 210 has the extended portion, the length of a first portion
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The first short detection termnal 210 of the board
200i depicted in FIG 16A has a shape that is |onger
PFO4BH*t he left side in the drawing, as conpared to the
first short detection terni¥al 210 of the board 200
pertaining to the enbodi ment. Additionally, 10 the

thatfit bdorib® ljadehterd tHcit QlnfeRéHtiak L8O bf theniReahdr2@iction
has an extended portion reaching %rom the left edge

ternied] 21 0inidhgtthe diiceiiTedential eddtof eHirs€ 988 R drivRaelRIMBI 250
row. The extended portion is situated to the left of

becdnhies fohg.SAs SREG®In FIG. VIGEL ehéNdhath &bthd first paRLidPIEIonES ¥han that
In other words, the extended portion is disposed to
of a seEdmbporitiodthbhR a pbAiincadiicdri@oltRE Birdanf&eAtlRl édkedof the reset
direction substantially orthogonal to the insertion 15
termifial 260 iaatong thBaimdnigehbidisunFenneial eddeVsr therfifshabnst?Wrive
In this case, whereas viewed in terns of the term nal
termirsal 250144 @ retlile hdrsthesiiat lseAsiradiivicoterinRaM PR hind 16k mhifal other
situated outwardly (to the left side) of the first
thangbadipst shidrv detetidhritalmiaab210Wfen exarapiedibelvestLtdrmigd] 260 are
the contact portion CP of the termnal, of the contact
shorfing, ttheresisGPhigh paksibitity tidtethedfirat Bedsor At e-t2R0inkh250 and the
contact portion CP of the first sensor drive termnal
first 2BGrt2Btectidrhermivel 2il 0 wa¢ storingt Aecandirgiviabé spesdrtdriving voltage
(left side), in the sane manner as in the enbodinent.
is susperpledsindrirohignsetavsed byhehofing bf trenfict sdnsaredriver termirlal 250
250 and the first short detection termnal 210 that
to ariohldn tdeminahear bataeterped i cadu@e dagitlabmher pobabiity.
contact portion CP of the first sensor drive term nal
[0092)50 Tihe firet ebordietextiy tirmipay 210tdidhbbaat 20 in FIG. 16C has the
pertaining to this variation affords advant ages
longesjaxtendedinprtine thamthe oo sheripdsteaiion beninalt218 of the board 200i.
enbodi ment. Specifically, infiltration of an ink drop
As shawshint S Béfgethe saensieddeartion of the SirstreHoyt detegtidnrtageinal 210
to the circuits of the nmenory 203 and the rinting -
of the hearhiQly exdeods firrbernardeBtoddwer rightnefiihedirst sensor drive
Additionally, since the first short detection _
termipal 23Ghalpn i%e eumirserbial casige »f ibe firginsenshe drive gemmiogl 2p0. As
first portion PEO4P47* 39 that is a portion adjacent
a resyly, ﬁ’ﬁéeﬁgﬁh&fﬁﬁér’c@ﬁ? pentiondgdheboarb2Qn istlosgrsrthan that in the
: Cgfé e%i on  termnal 210 anong the circunferential edge
board,£0Qidceqrfinglvs whes the fir flesenseridrne tomenaliZdomsstarayingl other
As sho in FIG, 16B, the length of the first portion_ .
than the ﬁ'&?ﬁggl‘"’ttﬁﬁc"t"l’fhfemﬁ'ﬁa'az@e%’érﬂﬂ‘°ﬁdﬂ&s itlgretip gt highsrapossibility
the sFgia P inteldagaiis SHePNEAGEIICRIRGNcred by shorting of the first

ci recunferenti edge of the first sensor drive
sensor Jrlve termma¥ b% to agother terminal can be prevented or reduced.

[0098] The first short detection terminal 210 of the board 200q in FIG. 16D has the
longer extended portion than the first short detection terminal 210 of the board 200i
and 200p. As shown in FIG 16D, the extended portion of the first short detection
terminal 210 of the board 200q extends from upper left through lower to upper right
of the first sensor drive terminal 250 along the circumferential edge of the first
sensor drive terminal 250. In other words, the first short detection terminal 210 is

formed so as to surround the first sensor drive terminal 250 completely. As a result,
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- 250 '@? toeal é’Pﬁ’f'%PWES

~termnal 250. As a result, when the first sensor drive
termnal 250 and term nal other than the first short
PFOAE&Fection term nal 210, for exanple, the reset
terminal 260 are shorting, there is a high
possibility that the first sensor drive termnal 250

the RIngdtH Bethef first ot in GRS 2004 & FhE& tl'%%Q:hQ{ fn the board 200i
shorting. Accordingly, the sensor driving voltage 10

and i2805.UsqRndiagly AWHe D EIRD FiLs¥Es chabhs 816 DYe r&iived] 12i50 gangfteh}ﬁﬁnal other
first sensor drive termnal 250 to another terninal

tharCiha fret phént it @stidh tarRiHat @40 \ak-é Bh&“t&%efhe% P abi HeHSosmb:hty
[0097] The first short detection termnal 210 of th
the berasodl dZi0DR violtakt (3 sddfenblag ahB@roblong @aused BPERErting of the first
portion than the first short detection termnal 210 of
sendohelripeaeemiafi0250 toAansthermeririndtlcen 1eGorel/ B8t eaXdraRdaskd.
portion of the first short detection term nal 210 15
[0098] tAe shoar th PR &€ doaifd 200i UZN0R 208F brd added@ie direction in
right of the first sensor drive termnal 250 al ong
whichltbe @oridambetrentitsalsheeigdeteétibm erifial t21968364atdd hdRcently to a
termnal 250. As a result, the length of the first
portipordfitbe sensdrhariveoiarohir20@pP0 iby drovidiee thbaxtdrivrld dortibhef the first
board 200i. Accordingly, when the first sensor drive
short detdctiah t256inain2il @ évbout Abarat 2081, thehameridedl gdticst ofsth@rfirst short
detection termnal 210 are shorting, there is a higher
detepgs terinlingl \2 190otdted selfeentlg it Véfia povddricfgbe ifgsis sapen dede
and problens caused by shorting of the first sensor
terminval 420 irea fateed! di¥eotibo tamatdsem ¢dwmenafiidle inlagalieidge 100, and the
prevented or reduced. [0098] The first short detection
first shemided¢ctionOtesinah@10 disetf 12 00wtéhadib@:nth6 hpsertbreder of the
| onger extended portion than the first short detection
first sensar kive 2eominhl 25k irbornasiteatifectiandf 200 pnseAors dentiom R.
- FI G 16D, the extended portion of the first short
Meargdiilecalass bpard 200n. imladditiondp ablewe boemtibregOycesirestibss, the
fromupper |left through |ower to upper right of the
extendedpotionrafdhe firsy shars detertion2BomiiabR 0 ishpcated adjacently to
circunferential edge of the first sensor drive
lower; bardphaf thestir st sgneemdivanerrninal 288 in theinssHéon direction R.
detection termnal 210 is formed so as to surround
Furthegrore, p8putseardr208ai the edendethpotpmpotthepfiest short detegtion
PFO4P47* 40 the length of the first portion
terming] f‘r?e'SBB%ﬁta d agingently 1te Kigdt boFdet af/the first sansopgeve terminal
nd 200p cordingly, when the first sensor
e areRichine SEtridgsalo0 e sherseord,

tection termn are sharting, there
f §§¢qg

ab°”‘h$%€r2%§83%‘% I8pF% ¢ potipher 16Tt %wm#ﬂ@wmta@@nﬁ%ﬂo s

Iocatecyag;acer%?y ’gh F:rs?ls%ggorc rlij\?’eegerr%){na? Zg(r)t|r|1 gﬁ d?rfecglgr? first

[0100] When the first sensor drive terminal 250 and terminal other than the first
short detection terminal 210 are shorting by ink drop or other object infiltrating from
the direction in which the portion of the first short detection terminal 210 is located
adjacently to the portion of the first sensor drive terminal 250, there is a much high
possibility that the first sensor drive terminal 250 and the first short detection
terminal 210 are shorting. Accordingly, problems caused by shorting of the first

sensor drive terminal 250 to another terminal by ink drop or other object infiltrating
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5 sensor drive termnal 250 to another term nal can be
revented or reduced. [0099] As shown in FIGS. 16A-C
PFW%ﬁ%rd 200i, 200p, 200g are added the direction in
whi ch the portion of the fir¥t short detection
termnal 210 is |located adjacently to a portion of
fromt Beots@iRstfondidrVBe bRsvEhted or2Rliub¥d WiVindEm 8idhRobability. In the
extended portion of the first short detection
prese@t NaMgtiond]the &aRutiedpartibnZ2éiGihe Arbe sBovk QRS dPOldr@haPR10
the first short 10 detection term nal 210 | ocated
addsaxthjeadiesdtlon ihavhieh thdfirdathorf ddteetibh tSimiBANBIQN arfll théfirst sensor
termnal 250 in a lateral direction towards an edge of
drivé bermimk 258rdreiadgrehd@aciabthdrNgnd prieivshtsShiordduded pedbléms caused
termnal 210 itself is |ocated adjacently to upper
by shortihgrofahetfiret sénsos ldrivensoningr250etd gidtheaterafthl iwith much high
opposite direction of the insertion direction R
probibitityhi | e, about board 200p, in addition to
above-nentioned two directions, the 15 extended potion
[0100] tInechéiboatdss2@lit 2a0pt @004 parttiding toadhi2{8xidton, oplptibd first
adjacently to |ower border of the first sensor drive
short detrchiah t260inah2then ithe éaft sidle idifureithedrwith a structure having the
Furthernore, about board 200qg, the extended potion of
extentigd pontion delsoribedieb@at, boh it warldibeglosRible ts filreishtibd second
adjacently to right border of the first sensor drive
short deteichigh tenrioal 240 an éhakighli side twithna awagtdnedraviang @deeended
of the ink cartridge 100. In other words, 20 about
portipo.ain r @iy, togthel firat shert plet e diprofermirel 22i1 0 sir isdtead of the first
detection termnal 210 is |ocated adjacently to the
shorg detectige femrinal 210 In thigicast a2 3@l thexk |ardiaffecdddoadvantages
[0100] When the first sensor drive term nal 250 and
analqgeppitpahosn plethet beands RBOK 20@n. 208h pertairéne te thia variation.
term nal 210 are shorting by ink drop or other object
[0102)h¢ Mariesieny from the direction in which the portion
of the first short detection termnal 210 is_|ocated .
Thesbeaiid £09h deRictes NHdGpdPBi e dre hased 120PE desribedrprayipyely in
.termnal 250, there is a much high possibility that
Variation 5 {ias endaiestal tarmial 2 K wheain Sofit shoRedgterten terminal
short detection termnal 210 are shorting. ,
210 Wc@ﬁcﬁ"ﬂb’l“%erm 122Ren he beard,200 periteining tortherrantiqdirgent are
. sensor drive term nal, 250 to another term nal by ink ,
'“tegm?’ésé‘%?e BRErSIRHF Mmamiesy ?h? prdeenRy L 210 of thethogrd 200;
such, di recti educed. w th nmuch

differR G ARG ERE) e FEoarRl eHEna LS O e hpfidk A Sesprigad previously
soocBE S5 PR S Shal IS 1 e TS Sh S o ot
termiggltfl%t ciJfotrl]wtbeorarrrci:I %b. gels%riggg irﬁ Q/gri];’iigr?%, ﬁgsngosli’lape elongated on the
left side, and has an extended portion reaching from the left edge portion to the
vicinity of the lower edge of the lower row. In this case, advantages analogous to
those of the board 200i pertaining to Variétion 8 are attained, while reducing the
number of production steps and parts needed for the board.

[0103] In the embodiment and variations described hereinabove, all of the terminals
.are situated on the board 200, but it is not necessary that all terminals be situated

on the board 200. For example, it.would be acceptable for some of the terminals to
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drive term nal 250 are adjacent each other, and
revents or reduces problens caused 5 by shortlng of
PFOAPHE first sensor drive termnal 250 to another
terminal with nmuch high prdBability. [0101] In the
boards 2001, 200p, 200q pertaining to this variation,
be sfOhtedtdietHd RlsingS 1 @f bf 8 Bk idaPRidsEr1HONBL walO %e‘:m% examples,

| eft side is furnished with a structure haV|ng

Varigié e noladd Peirfation 1desallivaedt RB8YE belh with rwb#ceb& FIGS. 17A -
possible to furnish the second 1o short detection

18D 1 EIGS. ndA- 24&oqnd.5§}%nrslcﬂdﬁctﬁi e dridtr@icBbh WRdUHdE d3AYd BBink
an extended portion, in addition to the first short

cartfi@deRCldredinihg kevaghtigdd FIGS] T@A-@@h&ﬁl drbss §étftr°otns /$-|?-PE6 D-D in
detection termnal 210. In this case as wel her e
FiGg.di7e afforded advantages anal ogous to those of t he
boards 200i, 200p, 200q pertaining to this variation.
[010BD1023riadoni B3:i on 9: 15 The board 200j depicted in FIG
16B, like the board 200f described previously in
TNebobaitd 200iSdedicteddn FIGL E1X & fureishbd dlithZeRehter@haistane -240 -
first short detection termnal 210 and the ground
and 260 A28MIou2 20 thé ninketehomats 2(0-p%0 firhizhed té ®hd beard 200 of the
enbodi nent are integrally forned as a single nmenber.
embddienttGagraf] the eimd teainidilS 200 -2be fivowshdd29CGhe bdbfd 20® of the
in shape fromthe integral term nal 215 of the board
emb@iidéntdébe bobell2(kdu tloutieyfirs2 Gebpacdrivectrinihal 2B@ and the second
integral term nal 215 of the board 200j, |ike the
sensPr digve sdronival e tThe bnard 200k pataidihg tofthisheariatiands ABIshed
described in Variation 8, has a shape elongated on the
with hefchesiNIEl, oaNd 2hsitsiated ipxtoped dtapimictudenthe dacdtiong vile@enthe first
the left edge portion to the vicinity of the | ower
sensenidriveotemtiral [25@emdrtbe. secnnd kessaratrve tkewanat a8@ were disposed on
anal ogous to those of the board 200i pertaining to
the bgard &&i’ Qﬁrtsmm&toatheaemle@rilmm | Tdnerretabéngnay thave She s hdwey
. of production steps and parts needed for the board.
indicgtgd ] thersalidding Ul wehbe shabeybdicatédhy tdebeakepdihes NT2, in
her ei nabove, all of the termnals are situated on the
FIG. htfr terpomels HE0 and 119§ hewinerfepetiemsimitanap the ffirstesanisnadsve
be S|tuated on the board 200. For exanple, it would
termipal Z&&ans Hhs eeqopd seoRer Bfive trymieal A9Rafhe boRRDAGY i thep
be situated on the housing 101 of the ink cartr
embogdimeentmye\astanged opdbp hogsiag | ditated/ig the remn omha%eard 200k.

Varlatlon 11 shall be descri bed below with reference
Naturally,pyitisthe ik cartridge 100 attached to the holder 4, these terminals 150

and 190 are situated at Iocations contacting the corresponding apparatus—side
terminals 450 and 490.

[0105] A-A cross section viewed in FIG. 17A is depicted in FIG. 18A. As shown in
F1G. 18A, a depressed portion DE, formed by a gap between the notch NT1 of the
board 200k and the terminal 150, is situated between the terminal 150 and the
adjacent terminals 260, 210 (in FIG. 18A, the reset terminal 260 is shown). While

omitted from the drawing, a similar depressed portion DE is situated between the

_ terminal 190 and the adjacent terminals 280, 240.
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18D. FIGS. 17A-D show di agrans depicting the
construction around boards of ink cartridges
PFO4ARE¥t aining to variations. FIGS. 1 8A-D show cross
sections AAAto DDDin 5 FI“& 17. [0104] Variation
10: The board 200k depicted in FIG 17A is furnished
(0108} hAé%mgtt%&msln@dr%ﬁ%%Ptﬁezﬂa ow dzho‘%' Rtaze80re QHbr fdé'B gddition

e nine termnals 210 -290 furni'shed to the boar

o e IS By 3o Ry A, B e

foreil@A At OHo Ul AR R rdtB S drh tRL P83 Qhe (MHI Y&t & 1R e@éging to

and the second sensor drive termnal 290.” The boar

this CROKIRE I RillNieRBmeOtrigted Mahk AelpPdskd poliidH BREFraielin
not ches NT1 or NT2 situated in zones that | nclude the

surrd AGipid GRSteVRRIE 1508r thd BdrmisaNor wﬂé@e\bg dheFtA & theoQrminal
and the second sensor drive termnal 290 were di sposed

150 enthd teemiad do 20 Anpeier abAhiRgl 8@ td18n HFINOSHIRE Mk drEP ®r foreign
not ches may have the shape 15 indicated by the solid

mattbi B&S bBFlsther pitdhensddegieminiizeat ed by the broken |ines
NT2, in FIG 1 7A Terminals 150 and 190 havi ng

{010Finctdrtamioniin: | ar to the first sensor drive term nal
250 and the second sensor drive term nal 290 of the

Thobhosr 220D Hepibted iAAIGT MBNtatRéethah MRARERAhe Mot&ies NT1 or NT2
housi ng 101 situated to the rear of the board 200k.

pertaNsit g taMayiation 110, ishiasteal fomishddogieh tRQuahthatdeHl tsitubte] at
hol der 4, these termnals 150 20 and 190 are situated
locatatns| axredsiponding tatthe lddagiohh evhees kles fiendiengor drive terminal 250
apparatus-side termnals 450 and 490. [0105] A-A
and thecesosd censam driveviedminal F3@Gard Fikuated deptihettedrd @0F pertaining to
18A. As shown in FIG 18A, a depressed portion DE,
the efthodizceridy BaBgapsb et shizanvietved not-t@. NBLisodedidted it &aG.0d18B. Other
200k and the termi nal 150, is situated between the
arrangempaiisadf theOnkedriridge 260 pdjtaoend te Yaratian $ 1 260 the $8me as
(in FIG 18A, the reset termnal 260 is shown). Wile
thosepaf theeidk foaoimdeh d 0@ rreniaingng do Mamiatian 10elr s eatigiart aowell,
DE is situated between the termnal 190 and the
depresgpd pertionsePianassua®d berween PR teravnalg 3 50 UADS)d the adjacent
According to this variation, the foll ow ng advantages
termigals. éwqrgwely- the wkaiartridee 100 perdaininartalthiyowasiationtaftords
board 200 pertaining to the enbodinment. If an ink drop
advargpges analogous to those of the ink cartridge 100 pertaining to Variation 10.

[0108] Variation 12:

In the boards pertaining to the embodiment and variations, all terminals are
connected to one of memory 203 and sensor 104. However, the board may include
dummy terminal that is not connected to any device. An example of such type of the
board will be described as Variation 12 with reference to FIGS. 19A-D. FIGS. 19A-D
show fourth diagrams depicting boards pertaining to variations. |
[0109] The board 200r includes the upper row formed by four terminals and the
lower row formed by five terminals, as with the board 200 pertaining to the

embodiment. Arrangement and function of the terminals 210 — 290 forming the upper
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foreign matter should infiltrate fromthe end of the

ink cartridge 100 pertaining to this variation, it
PFO4§47*| become trapped.in the depressed portion DE

arranged 5 surrounding the t%rminal 150 or the

term nal 190, whereby shorting of the termnal 150 or

row bAE the ol P abwitholkPd 2001 Rethe @Y NAlhHUSFitRe QQrmmaIs of board
infiltrating ink drop or foreign matter can be

200 friHHehErhb oiR¥RT 8 the [detAiRidd &R Aptib D Uik oAl drafien 11:
The board 200m depicted in FIG 17B, rather than

[01102Vi Tie bb&dP0e RREWNih FOG. 192 hadl thdP@lithAleARinkR DT between the
Variation 10, is instead furnished with through-hol es

uppérlro®i dridaihedorbr rdvwP8Ad bANHe CAUEASRONMHE MkelBoh AR ection side) of
| ocati ons where the first sensor drive term nal 250

the l31@r F6\@ BRCANEMS BEHIhaldl DV Efot e&aﬂnE@I akoMads @f $hd YaheGnaterial
on the board 200 pertaining to e enbodi nent. B-B

as otHep3ermiaslt 2107290 eMed 180 Jhb®ws E-EBerios s daitioh8Rclubink!ldemmy
18B. O her arrangenments of the ink cartridge 100

termpraafd BTNTHE dummyetier dinatN DY Ihar £ dubehs aame abickheiHS othl
the ink cartridge 100 pertaining to Variation 10. In

termirlal 819R%0ati on as well, depressed portions DE are
situated between the termnals 150, 190 and the

[0118H] ddendumme tainiahls . DReeofat stghping by ifoieighaslijettdgdherent on
100 pertaining to this variation affords advantages

the comddaddousingondrhiose 408, fdreexaniple alust ivtlge hAG:apetdgai D0rig
to Variation 10. [0108] Variation 12: 20 In the

attadbedrat glepartedi Mhiscertableshe meberd foesibn abkct firdnabeibgrought to
all termnals are connected to one of nmenory 203 and

the teemisek tolipel cottawmbadchy cotach damdngrenembree 1408 fordaample, the first
termnal that is not connected to any device. An

senserxdiiyd tergfinad 260 in F@. WIC) ween Inbaradtrixige| 109es detrhieBed detached,
as Variation 12 with reference to FIGS. 19A-D. FIGS.

and tpaxeventstpdiadtoiarlune biitwgenrtbe demnivali ang thearaigact forming member
pertaining to variations. 25 [01091 The board 200r

403. i ncI udes t he upper row formed by four termnals and

lower row fornmed by five termnals, as with the

[o1 Wioaerbeé@@r%@?QraWﬂmgmtlﬂGt HBA hastibdidwamy teymieal JShbatween the
and functlon of the termnals 210 - 290 form ng the

first sgiser dpredemminal2b0 gnshthentharhdetestion tegwinek 2 b arody2oesn't say
is the sane as those of the termnals of board 200 in

first gq(wop A¥RtAEHPal L9 isdecated aidjasgntite Brstphioshdetestien terminal

omtted.
210. However, the dummy termmals DT is not connected to memory 203 and not

connected to the apparatus—side terminals 510-590 on printing apparatus 1000.
Therefore, the shorting between the first sensor drive terminal 250 and the dummy
terminals DT never cause any problem. Accordingly, the board 200r can afford
working effects analogous to the board 200 pertaining to the embodiment. That is to
say, arbout the board 200r, even if first eensor drive terminal 250 is not located

adjacent to first short detection terminal 210 in a precise sense, at least a portion of

- the first short detection terminal 210 is arranged relative to at least a portion of the

first sensor drive terminal 250, without a terminal connected to memory 203 (terminal

220, 230, 260-_280) therebetween in at least one direction, for the detection of
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[0110] The board 200r shown in FIG 19A has the dumy
termnals DI between the upper row and the | ower row

PFO4BHd on the underside (the insertion direction side) of
5 the |ower row. The dummy t%¥rnminals DT, for exanple,
are made of the sane material as other term nal

sho@ﬂﬂg b%@@eerﬂ:l@ fanQgeﬁg&V‘ﬁrl\Fe érﬂﬁﬁ%ﬁ@%ﬁﬁ'tﬂ@ fir@ﬁ!;ﬁ&\: Ia'tec’non

term nal s DT. umTytermnas as about

tern{ul?'eﬂ BAR $lHhcK B§§e9 tAe f'?’&‘n!"@e.rnsofr QFiVE R&ImindiO2509Q- su[agt]aH-llally

The dunmy terminals DT are for scraping away foreign

loca®dt 84ihcaRNAIMREE sRErt dbPedtitd CPRIRTR10.06SALRYGUERIP Sh She event
403, for exanple, dust when ink cartridge 100 1s

thatahk drbeserRor deilae¢BaRinai TIECsKNAP LS+ 16 aﬂBﬁ'}é‘?'}Errﬁiﬂﬁpérgférmlnals
obj ect from being brought to the term nal

due €Q Bl fHkedhop)or dABIWAREr BiptHG e 1R E1MIEH mhss@&h&xmmr@t sensor
the first sensor drive terminal 250 in FIG 19C) when

drivé Bdenfiddlt2500gR shoR dosthat draehasteetiod @610 a¢ell OAs a result,
prevent contact failure between the termnal and the

the ewtbliBef séryoRidiginFErdIRe id dudiEhd drdldatlagth® theadifbuR@QT the
shown in FIG ‘19A has the dumry term nal DT between
meniohe 208 iah8 the @RATIng dpparatlisLTI0NEdusdd Byadhdrtihe caMBEprevented or
detection termnal 210, so you can't say first sensor
reduded.ve term nal 250 is |ocated adjacent to first short
detection termnal 210. However, the dummy term nals
[011BI idarimtionci@anect ed to nenory 203 and not 20 connected
to the apparatus-side termnals 510-590 on printing
Tap pasatsusriiog to The eetbotinent k@ dsheatibng dsedhsenntfi€. 2, are
first sensor drive term nal 250 and the dumry
describedianadhs bbardmventedars e idnyarpriddd €00 udet fordiangtarriagdietype
board 200r can afford working effects anal ogous to
printehdldyeaved theopeds pémainipgtto thhesndrvdodénteatd varieioni sndyobe
say, about the board 200r, even if first sensor drive
mounted winrerl ink3@riridgrotset doaf off c2Fizgd avpatprintert iThstinks harttidge
detection termnal 210 in a precise sense, at |east a
usedifor { pHrranfiage Hypeipristerswitirire destceibet deldvemithraferaade ks FIG. 20
arranged relative to at |least a portion of the first
and Hgpdlo FI@20whonsrarberspeoBts viav ¢fdiie censtruatinalof the ink cartridge
connected to menory 203 (termnal 220, 230, 260-280)
pertainiag &pshswsanation 53. AIGa&k shaves alipiastrs ofthef iok cahtsidge pertaining
detection_of PF04P47* 45 shorting between the first
to the giagiation) ! B \heineeatinehad tpseanrintene first short

etectl on
[0114]  Ink cartridge 100b pertaining to Variation 13 is configured for installation in

an “off carriage” type printer, i.e., one in which the ink cartridge is not installed on a

~ carriage. Off carriage type printers are typically large—scale printers; the ink

cartridges employed in such large—scale printers are typically larger in size than the
ink cartridges emploved in on—carriage type printers.

[0115] Ink cartridge 100b comprises a housing 1001 containing ink, a board
mounting portion 1050 for mounting board 200, an ink feed orifice 1020 for supplying
ink from a housing 1001 to the printer; an air feed orifice 1030 allowing intake of air
into ink cartridge 100b to allow smooth flow of ink; and guide portions 1040 for

installation in the printer. The exterior dimensions of ink cartridge 100b are such
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termnal 210. In such a case, the first sensor drive
termnal 250 is substantially |ocated adjacent to
PFO4P#Tst short detection termnal 210. Consequently, in
the event that the first seffsor drive term nal 250
shoul d short to another terminal or termnals 5 due to

thattthe éldlé(tlﬂzrrgﬂ @E. ’EH'éede%’;‘ﬁﬁ SireBfioR extBRiRe berfendicAlky tg gBe side on

i kelihood that the rst sensor drive term na

which ﬂhle S bortRnk h©4§ h@crc aReto?mbl Qe WRE Wigd! dlzélchﬂ§ is longer than

As a result, the output of sensor driving

the MRitﬁ Qli}@ct@n S WEQQQ“@HQ‘HB’ JTRRE dbPh-Afs iR bR thth BRdth-wise
menory 203 and the printing apparatus 1000 cause

dimenBRint d b ab @200 Eesipr EYRVAt £0a Phtio bELHE L, 1495 ql&sireater for
Variation 13: The boards pertaining to the enbodi nent
exarflg. variations, as shown in FIG 2, are described as
the board mounted on a ink cartridge 100 used for -on
[01168r rA@gethd YRR ofiheMtRN e—-HONBNRID erhbBEdiRRAE, $ard 200 is positioned
pertaining to the embodi ment and variations nay be
by mEaHfbedoonhale 20KarBhéds £lg€20E athdf Rcurdd bn ¢/ Bbﬁﬂemountmg
type printer. The ink cartrldge 15 used for -off
portioaritbags ink yperipgd mogy. Wi Il be descri bed below with
reference to FIG 20 and FIG 21. FIG 20 shows a
[011Rkr sheshidwreiny FE3Y 20f whBe insaslfibg wed inmkrepfriddact GoBkin the printer,
cartridge pertaining to the variation 13. FIG 21
the gidensorgiops D40 &f otk theridgk 106 Luitée @re peideaiimd PQL0 b the printer
the variation 13 being attached to the printer. [0114]
so tHahkhe aptrd dgentlfdpoqrient E50] m§ feod \daificatlindn, dndl 4is feed orifice
configured for installation in 20 an "off carriage-
1030tarpeappropnta¢ely doneagtedimuptednhiticla ddmeadtigin @850) inddeed 6rifice
not installed on a carriage. Of carriage type
2020pandhtiefeedipafity 208 Ioh\the aripeers Tak dngartioh eirectibmer irnkkcartridge
cartridges enployed in such large-scale printers are
100btiy pidicated byeargey R in Gz &1t Hamintshetion dikeataomt Riotgesard 200 in this
enpl oyed in on-carriage type printers. [0115] Ink
varra@amsrtfwgsam@@b thatnprthe eboste troerstiorg d19lodimrttai ni ng
a board 25 mounting portion 1050 for nounting
[01 “Hoarlfd( c@tyidgen 190tk usesblor ff farciogd 0202 puintes weplayiingto thik
froma housing 1001 to the printer; an air feed

- variafien £RR SrepERY OaIrPéngmblﬂnai@auﬁfeddm shartitg of hike first sensor drive

cartridge 100b to allow snooth flow of ink; and gui de
termigg) 250ckesanasher teymingl wstialthecaem of the Rebpdimens and Vagations
exterior dinmensions of ink cartridge 100b are such
descrishiahore. 46
[0119] Variation 14:

Configuration of the ink cartridge for “on carriage” type printer shown in FIG. 2 is
one example among many. Configuration of the ink cartridge for “on carriage” type
printer is not limited to this. Other configuration of the ink cartridge for “on carriage”
type printer shall be described as Variation 14 with reference to FIGS. 22 -24. FIG 22
shows a first diagram of the construction of the ink cartridge pertaining to Variation
14. FIG 23 shows a second diagram of the construction of the ink cartridge pertaining

to variation 14. FIG 24 shows a third diagram of the construction of the ink cartridge

pertaining to Variation 14.
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that the side thereof (i.e. the depth direction)

ext endi ng perpendicular to the side on which the
PFO4B4f de portions 1040, etc. are forned (i.e. the width

direction) is longer than tHle width direction. The

rel ationship of the depth-w se dinension to t he

[0120f dt Rs %@ﬁn |IQ'FT@§32205}1@§3 q:ﬂ@r Ak %Qgrldgé(l% %aﬁlﬁqgato Variation

ratio of the two, . or greater, exa
14 iddId] h(ﬁ:%lrigmmm)e bsmeZU@)farjquger%kapwgzlm;l 'tﬁélggttom face of the
embodi nent, board 200 is positioned by neans of boss

houghed ?0139%3%@1 msc%rﬁ'#o%‘e Adlin tAB LRI &G, rteh@fmddan ink
mounting portion 1050 of ink cartridge 100b [0117]

supphp BTGV 108 tﬁb@hl&?—thé’%ﬁ%u‘pﬁ@t Rdddid thsbARS viHEh |ﬁﬁrc'éFt'r|@Q§ 100b
100b in the printer, 10 the guide portions 1040 of ink

is at€ihedi td0fe HAM:ral Fhe %Srcﬂﬂ@@j% b 05teAHOtHRNWRE side (Z axis plus
printer so that the board nounting portion 1050, ink

diredtRR0si@8) & R FRORAFacaid-Biid plugafiretioh e fak8BOf BieChousing 101
appropriately contacted/ coupled with a contact pin

as w90k chkidE€edo af tHd 6@bodiMéht. G igat4tidresttHaridakg 200 is
2030 on the printer. The insertion direction of ink

identiedl tWithdgRe bd£ra200sn itheliefbbdithadnt. #hé @Bhdri 104b1i&embbdded in the
The insertion direction R on board 200 in this 15

side valiicitthemolsing @15 aRe udsd Fhalletiedtibh@f 2BRYBIMEERAK 1RE Hook 120b
enbodi ment. [0118] Ink cartridge 100b used for off

that eagageageth yahing pdrebf ples helder Bl vit@ntthieSnk vadtiidgd 000b is
can prevent or reduce problens caused by shorting of

attadhed tbithsthoddursihr isdnourted bartie nepe? Sllletdd thaditdme face of the
termnal as in the case of the enbodi nent and

housingr itHbi binsk 1@8ls fixateedhaliol eartddgd 000R ko Yas haldepb. 1The
Configuration of the ink cartridge for ""on carri age"

insertippealingctinh avheshthenink narfEti@ze 200ts is aneacledanpihe teoldergdb is a
many. Configuration of the ink cartridge for ""on

directianrof agesw RtipddG. P2 (fiteads ples mirection) 4edithahe hinls car@titigr 100 in
configuration of the ink cartridge for ""on carriage""

the emhpalimentnt er shal |l be described as Variation 14 with
reference to FIGS. 22 -24. FIG 22 25 shows a first

[0124i adihgrhastsinghd 1bdrest disde ¢ camerdf prefentenk POdrtR 4 ge the side
pertaining to Variation 14. FIG 23 shows a second

portien beyexin difectis sidmstfheusingrl 0db dlese tnkhecboardi2@feThe
pertaining to variation 14. FIG 24 shows a third

displafiemani preventpes REhsPQfceomas bitotdeatagtiwighet claggdo a

pertaining to Variation 14. PFO4P47*
corresponding potion of the side wall of the holder 4b when the ink cartridge 100b is

attached to the holder 4b. This prevents the ink cartridge 100b from moving in X-

axial direction from its ideal position on the holder 4b. Specifically, the displacement

| preventers PO1 and PO2 are located on the upper side of the board 200 and prevent

the upper side of the 100b from swinging in X-axial direction taking the ink supply

orifice 110b as an axis of rotation. The displacement preventers PO3 and P04 are

lateral to the ferminals 210 -290 on the board 200 (FIG. 3) and keep the terminals

210 —290 in the correct position so as to contact the corresponding apparatus side

terminal 410 —490 correctly.
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47 [0120] As shown in FIGS. 22 and 23, the ink
cartridge 100b pertaining to Variation 14 includes
PFO4R&si ng 101b, board 200 and sensor 104b. On the bottom
face of the housing 101b, & with ink cartridge 100

in the enbodiment, there is fornmed an ink supply

[01 2\‘/2\}]1' fTR& efetOcdl %P&n%hgﬁstctﬁh'eqhk ﬁyﬁﬂgéfe W@@cﬂbgrtla ﬁgﬁgqoSVanatlon

en ink cartridge 100b 5 is attache
14 lép}enﬂﬂﬁ WieR b 208 t'h§ |HPU5‘tttﬁgge9'?Oé IB@rtIan\fWgrtosé%e(- BYdithent

plus direction side) of the front face (Y-axis plus

desdHbe@GiitiPPefet iR eftadals. 9fsé r\:ﬂe%‘é%hﬂ@orﬂ-%re@ﬁs%ﬁ&e‘dnk
cartridge 100 in the enbodi ment. Configuration of the

[01280ar vhelfk davtridzdertiobGRytamih P tb Varidaah q42a(#-brﬂ£l tllié"?ollowmg
enmbodi nent. The sensor 104b is enbedded in the sid

workied bffedtstin@dhRienit8Ghd Qhme ROkiALSSFedtorasdRl 8t LARiBEe 100
remai ning ink level. Hook 120b 10 that engages wt

pert&iningto B RATHo dtherithSindel e rink BaMhigge 1 B6h h%tf?@ﬂfsblaggﬁent
100b is attached to the holder 4b is nmounted on th

previfRes PO 10eP 04, it kan fF&nint forGedM e tHEPoINGSIS HIRPIat Okt when the
Hook 120b fixates the Ink cartridge 100b to the hol de

ink cébtridEBd 00b s etthbited € tRChoaer MheFspebRIly NinddtHd Ulgﬂlﬁcement
100b is attached to the holder 4b is a direction of

prevétitees\PR 3 dnd PG4 a2 [4téraltb ThplteiEmidlhls €0 -0 @Sthd bdhrt @O,
ink cartridge 100 in 15 the enbodi nent. [0121] The

accuhaysofingp sliidrinhaS thll Bt N0 —RO@YEBties So Bd colf@dpdidling
the side portion (x-axis direction side) of housing

appaildlib-<ido s@ntimalé Ben bedmgrlRd. Flkt@er, dis Helsagbs@® with reference to
preventers PO -P04 cones into contact with or close

FIG. 8oinathedwrard 20@ nte ngnpat didve tfrntidee 250 d@dwhk|seobnd Bensor drive
hol der 4b when the ink cartridge 100b is 20 attached

terminel 2%k atrobidtengedlat elvhserpr dfvidiet teriminels 2K0 €290, thalgie , 168ensor
fromnoving in X- axial direction fromits idea

drivepgegintniabR5® and hiee hedatelr sefisor Spee itéindahll 380 dreeclosest to the
di spl acenent preventers PO and P02 are | ocated on

displadeenanspeevaitees BO4tand RIJAresi2@iveiyd Thisdeahto inprevempet of
side of the 100b fromswinging in X-axial direction

accuraglj qigposhioningkofstigepsondiive termind258saranthaxiesoodl sensor drive
rotation. The displ acenent preventers P03 and P04 are

termlzsf 290 dihgrefoce. the fales ppmiaict beiweerd® wnmirats B3Ar290200which

FIG 3) and keep the termnals 210 -290 in the

high &?ﬁgédf appligd anshore ohthe porrmerasponding epparetysonitierigrminals
apparatus-side termnal 410 -490 correctly. PFO4P47*

can be prevented or reduced.

[0124] As substitute for the board 200 in the embodiment, one of the boards 200b-
200s shown in FIGS. 14 —19 can be mounted on the ink cartridge 100b shown in FIG.
22- 24.

[0125] Other Variations:

As depicted in FIGS. 17C-D énd in FIGS. 18C-D, porous elements PO may be
disposed within the depressed portions DE in Variation 10 and Variation 11 described
above, i.e. between the terminals 150, 190 and the board. By so doing, ink drops or
condensed water, which can easily cause shorting of the terminals 150, 190 to other

terminals, can be effectively absorbed by the porous elements PO. Accordingly, this
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48 [0122] The el ectrical arrangenents of the ink

cartridge 100b pertaining to Variation 14 is
PFO4Pgfént i cal with those of the ink cartridge 100

pertaining to above-enbodi ne¥it described with

reference to FIG 7. So, the description thereof is
desigalsbeffroriO AR ntd e 4 5libi1gSe 5PQDBEST 7 3hAY 11
em%mklatléﬁ 14 af}ogﬁg t éﬁgo B&M?%%$ g Q?ng%gpfékguon
dischifsedddol,son to the sane working effects as the ink

cartridge 100 pertaining to the enbodi nent. Since the
[012|61Pk Rahk ldngRIindRAndram, theinitl SREARRMRIOs FRFFHRALGIES a sensor

-P04, it can prevent or reduce the positlon

104 C’dléﬁe@&ﬁﬂ?"é‘erﬁmm aﬁﬂ"?nerhcﬂgv ZD%résr{HElQﬁur;laﬂapof &@Hé@@é@ﬂowever

to the holder 4b. Especially, since the displacenent

the FlURVIENbELe FARcaNsePMt Ihited & 81s@hsdrOf daqu Rleforil283. For
210 -290 on the board 200, 10 accuracy of positioning

exanfifle,tthe deBBoR TG4 may B a 29Fsdreiratl iype thet B&cts the properties or
correspondi ng apparatus-side termnals can be

levell 6TORK¥BG GnedndrdfipiplyimsSyaleseriodd ik Withireh e iknéRtdide 100, and
FIG 3, in the board 200, the sensor drive term na

measlbhgdtidrdshttasas O the embotintbnt VAot LIHY glataliRP8f MLdevices, the
arranged at each end of the termnals 210 -290, that

sensbb 104 i@ocaeiRedn tHE ho&iALIO Bad tRDMedddy 208 iSaRARtkd on the
sensor drive termnal 290 are closest to the 15

boardi260] ldeweswmt} ther &vaideaient 4 tisn fluPity e SPE dbiives Yre hbBi Bmited
| ead to i nprovenent of accuracy of positioning of the

to theea sothedembeditnentti Fual ex2bdiea e uenda¢ Q0B Grglethe Hoadd 200 may be
term nal 290. Therefore, the false contact between the

sepatatpmambtie BEOPr2208 bod whe bhard2@hmup bedastalled apphé ¢@dusing 101
and one of the non-correspondi ng apparat us-si de

individealiy. Taleplurabity bfether derdcdscdap berieidigesed idd 4 6ik2dil bAsrd or a
substitute for the board 200 in the enbodi nent, one of

single hwdplsalte ch@Ol-ba2ed or shewingienmBH@S mdyibe tiduated be the housing

nmounted on the ink cartridge 100b shown in FIG 22-

101 qrgthe[tkpapEPOQx!te wraferiedt theh sermisald ephoeated itn aFdesioe to which

17C-D and in FIGS. 18C- D, porous elenments PO may be 25

 relatiggly d‘tb@'edolvaaetﬁmonm’dled@praé&ss ofl tipo devioes a@Eatirangéal ingtosdions of

10 and Variation 11 descri bed above, i.e. between the
the firgt sansar drivsterming 2hfcandhhebsrpond sByserodriiei tayminahi290

. s or condensed water, which can easily cause
desc%‘mf ahavg, and tereninals wppageted$0 a dolce to whisbrrelatively low voltage

termnals, can be effectively absorbed by the porous
among|thewhiralitpyf the dsvisienqirg arranged in positions of the terminals 220, 230,
260-280. In this case, damage to the ink cartridge 100 and the printing apparatus '
1000 caused by shorting between the terminal connected to the device to which
relatively high voltage and the terminal connected to the device to which relatively

low voltage can be prevented or reduced.
[0127] In above-mentioned embodiment, five terminals for memory 203 (220, 230,

260—280) and two terminals for sensor 104 (250, 290) are employed, however, other

" number of terminals may be employed due to the specification of the device. For

example, the terminal connected to the device to which relatively high voltage may
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PFO4P47* 49 design al so affords advantages anal ogous
to those of Variation 10 and Variation 11 discussed
PFO4BHEve. [0126] In the enbodi ment herein, the ink '
cartridge 100 is furnished with a sensor 104
(pi ezoel ectric elenent) and nenory 203 as the
be dPeUalhid Yasdf sLE® tHeMhASSay BOWRSREed irPa bB%gEh;&ﬁ%‘nyw the

the devices are not limted to a sensor menory

termifals 250,r2@(§éEéIri%edtaBgvéensor 104 may be a sensor of a
type that detects the properties or |evel of ink by

[0128Ban@hefead i hié BELYAINERE Rekan LR idvthtibh i iMp@RMeht¥d in an ink
cartridge 100, and neasuring its resistance. In the

cartBGR0 100TBRAble niRRGor FHRrBd Uk Holt Iivnield gk %vﬂrrg@té?i vibe
e

sensor 104 is nmounted on the housing 101 an

implémBBtaYioR O al ssmNEAREAEErad reBBpthelR0iaiRRE: ot REMBMRE .of printing
the arrangenents of the plurality of the devices are

matéril, duchidsetdnet, beinos®ssible BBavedTbodi nment. For exanpl e,
the nenory 203 and the board 200 may be separate, and
[0128he With®éyard@3d thedridhgementstof20Q@ MEY deationslralit &0 44 the
the housing 101 ‘individually. The plurality of the
carridgy ciresit 1589 ihehé piistin@beshratis) partiins Wfithe SO aFrdngdmeénts
single nodule. The circuit board or the single nodule
impleragntbe thrmwgh e rdwarke e uhbnster@ BHindldmontddng ri o bfle, and
It's preferred that term nals connected to a device to
convehiehh porteinatimpeimented) bhrookit agiwaroogult hestphdibalimblenefnted
the devices are arranged in positions of the first
throgghnisaodwarel. ve t erni nal 250 and the second sensor drive
term nal 290 described above, and term nals connected
[013¢b MWhikeviheeprirdinghhateriabtaritiainel ynH dwaxbpérdgi@ingamoihg ihvention
plurality of the devices are arranged in positions of

havettreentshown realdsdez26ibe @ 30, the (a2 0sf286 . enmbdimerst aabeariation, the

damage to the ink cartridge 100 and the printing
embagipentstafshe inGOtivadasdribgd bhimin argmee¢ivimentéd to facilitate
term nal connected to the device to which relatively
undergtghding ot Heingadtiemanddmpliiesho diontationdtietenft Varidesi ce
o which relatively |ow voltage can be prevented or
modifieatipns and[imppriementalishitbe inventionade eabsiblierithoutfdeperting from
termnals for nenmory 203 (220, 230, 25 260-280) and
the spikiy andrssionaitheresf agansised Mothe( ZBE@nded olaims.canshitiesy wdll
however, other nunber of term nals may be enpl oyed
naturglhe be dnglvdespmenyivelantsoin the invantiesvi ce. For  exanple, -
the term nal connected to the device to which
relatively high voltage nmay
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PFO4P47* 50 be one. In this case, such term nal may
be arranged in a position of any of the termnals

PFO4P4H, 290 descri bed above. [0128] Wiereas in the
enbodi ment herein the inventilon is inplenented in an
ink cartridge 100, inplenentation thereof is not
limted to ink cartridges, with 5 inplenentation in a
simlar manner to receptacles containing other types
of printing material, sugjsggstoner, being possible
as well. [0129] Wth regard to the arrangenents of the
mai n control circuit 40 and the <carriage circuit 500
in the printing apparatus, portions of these

1. ar A%?ﬂﬁm@nﬁﬁzerlhn@&rﬁ:ﬂﬁﬁp ﬁgtatchﬁﬁvgatﬂtMEQM’afoea SIQHI! &k apparatus

i nstead be inplenented through software, and
havif® B\WAIraRlyYoPapplal 05— Ji 4Ot SFRAEI £ A hb i RHBE ns&%hwaé&}ts%# d
i nstead be inplenented through hardware. [0130] Wile
comphi@ng@rinting material container and board pertaining
to the invention have been shown and described on the
basffisstodevidee enbodi nent and vari ation, the
enbodi nents of the invention described herein are
nme4 ebyoridd@neeingo facilitate 15 understandi ng of the
invention, and inplies no limtation thereof. Various
nodl térinthiad| i PO el ihEIpd @Y & PRINAIBLyOSf firee térmie4lt, ANeadteone second
possi bl e without departing from the spirit and scope
termirlabned tit beast eak tthild iterniihal, apgended cl ai ns, and t hese
will naturally be included as equivalents in the
I nthertlurafity &¥FdP4drmibdls ack AbMrectid tA theifirbt devieamaadi al
cont ai ner detachably attachable to a printing
respegipeshaingbide hfivatngndaqil porddm for edntapiiey atcosrespoieding terminal
termnals, the printing material container
morggother plarality ofiapparstusdeide dermiaalsecond devi ce; and a
term nal group that includes a plurality of first
t dhaiatdéast ae 4ezast temeinglds amdnected to the second device and

includes a second contact portion for contacting a corresponding terminal among the
plurality of apparatus—side terminals,

the at least one third terminal is for the detection of shorting between the at
least one second terminal and the at least one third terminal and includes a third
contact portion for contacting a corresponding terminal among the plurality of
apparatus—side terminals,

the at least one second contact portion, the plurality of the first contact

portions, and the at least one third contact portion are arranged so as to form one or

" multiple rows, and

the at [east one second contact portion is arranged at an end of one row

among the one or muitiple rows.

2. A printing material container according to claim 1, wherein:
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10 termnal and at least one third term nal, wherein:
the plurality of first termnals are connected to the

PF04P47¥ st devi ce and respectively include a first contact
portion for contacting a corfesponding termnal anong
the plurality of apparatus-side termnals, the at

| et at0REsSEALOHr | €6rma@1.a!)mjtﬁmqQWE@Qd}a@eﬁtﬁ\?téﬂ%?@least one

devi ce and 15 includes a second contact” port’ on
secom@BodehdiNehrBioR O  €spondi ng term nal anong the
plurality of apparatus-side termnals, the at |east
one third termnal is for the detection of shorting
between the at | east one second term nal and the at

3. | eAaYrinting rhdteFibl dsHtAhBRhcaHdinzNe! SRS 1 3r tcih® h&RRE 8Glurality

portion for contacting a corresponding term nal anong
of sddd@dRkkhinkist y of 20 apparatus-side term nals, the at
| east one second contact portion, the plurality of the
f i whéretDtHeagdconB Wont&Nor8bsk bhehaablulfidg bf e8&oriderfinals are
contact portion are arranged so as to form one or
respédtividiobfrahgddsat 8avh éitbofbnd EAS anfdRg theGRABGrGRMtiBk rows.
portion is arranged at an end of one row 25 anobng the
one or multiple rows. 2. A printing material container
according to claim1, wherein: PFO4P47* 52 the at
4. | eaptinting midwerial oniinat agriingRoiasyl deadfaslaind] BEeBtHaying a
to the at | east one second contact portion. 3. A
pilurapity of sexgpndetieeminals, ebatan:ner according to claim1 or
claim2 having a plurality 5 of second term nals,
whée asien ohdh e osacd pdridost afcthe pdural ignsf odconbaephinedl drbyarranged
of second termnals are respectively arranged at each
with emariodf dreeplpalitandtie filsd contaadrpontibns pd @stovisrm 4.firdt row,
printing material container according to any one of
clthe mecand goBtabhipbriipna aré Gepbantivieivt srradgesetorath end of the first
term nals, wherein: the second contact portions of the
row,plurality of second termnals are arranged wth a
part of the plurality of the first contact portions so
ashe @t fleastoaefthirdtcontagt portion and the remaining part of the plurality of

the first contact portions are arranged so as to form a second row, and
the at least one third contact portion is arranged at one of the two ends of the

second row.

5. A printing material container according to claim 4 having a plurality of third

terminals,

wherein the third contact portions of the plurality of third terminals are

respectively arranged at each end of the second row.

6. A printing material container according to claim 4 or claim 5,
wherein the printing material container is attachable to the printing apparatus

by being inserted in a prescribed insertion direction,
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the second contact portions are respectively arranged

at each end of the first row, 15 the at |east one
PFO4P4i*r d contact portion and the remaining part of the

plurality of the first contdct portions are arranged

so as to forma second row, and the at |east one third

CoRhafdin Y #i }sQriowsar@rﬂhé%%gn@troQ@ﬁe %f‘rahE@d EdReraindsrifbeonal

the second row. 5. A printing materral container

w.thaegwcﬂlte&h&@né}érﬁbmﬁebﬁe{ﬂ. ng a plurality of third
termnals, wherein the third contact portlons of the

pl élrﬁdibvhbﬂélrpfhé fikst Golvat iRk Sd AirSher ©RPEL fh\ée|n¥ert|on direction
arranged at each end of the second row. 25

side Rhamthdgedprldablval cont ai ner according to cl a| m 4 or
claim5, wherein the printing material container is

attachable to the printing apparatus by being

inserted in a prescribed insertion direction, PFO4P47*
7. 53A pumeihgintatbhs ddntsiher B¥¢eAaRhgttbensesRNSE dIfMs4 € 6,

arranged generally orthogonal wth respect to the

| Nelegrieinothedbrirfingi Materi@ndonaiceiis attBehdblé 86 th®PrihGng apparatus
arranged further towards the insertion direction side

by béihgmdehiedsacaon@dscidhed Msértioh diFéditdnng mat eri al
cont ai ner according to any one of clains 4 to 6,
whelierein theefingt oW lang thatsecomd ra Bt bitehigddSgetiet#lvherth&zonal
to the printing apparatus by being inserted in a
with pespect tdelk inssetidn directianeahdon, wherein the first row
and the second row are arranged general |y orthogonal
10wvivdrein thespaticttimrtibes arrasgdd om adito dotnm tig fiedtd-ow and the
wherein the contact portions arranged so as to form
contadtepdrtipss arrengahsb ahico foomtize se@ord iownsreadrranpgddn sostaggered
to formthe second row are arranged in a staggered
arrargemgngenent. 15 8. A printing material container
according to any one of clainms 1 to 7,
8. A printing material container according to any one of claims 1 to 7,
wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction, and
wherein the at least one third terminal comprises a portion disposed further
from the middie of the terminal group in a direction substantially orthogonal to the

insertion direction than the adjacent second contact portion.

9, A printing material container according to any one of claims 1 to 8,
wherein the terminals include portions formed outside the respective rows in

which the respective contact portions are formed.

10. A printing material container detachably mountable to a printing apparatus
having a plurality of apparatus—side terminals, the printing material container

comprising:
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wherein the printing material container is attachable

to the printing apparatus by being inserted in a
PFOABF78scri bed insertion direction, and wherein the at

| east one third termnal coffrises a portion disposed

further fromthe mddle of the termnal group in a

di g ecdd @vigibstantially orthogonal to the 20

insertion direction than the adjacent second cont act

POs 5EQbhd Qavide;Printing material container according to

any one of claims 1 to 8, wherein the termnals

| Ng ekl SOk mRRR fo?dRe Xilrstdithd b aSRESHL ‘(@rnﬁnﬁéﬂ% a'nH
whi ch the respective contact portions are forned

comprlsind\a [ urBlidy & 7t e&rindhals Oatt E@h%n@@é&%ﬁ%@l‘%n@%ﬂﬁ%Qlléaast one
to a printing apparatus having a plurality of
thirdofeP@lral, Wirepdide termnals, the printing materi al
contai ner conprising: PFO4P47* 54 a first device; a
semensluday 6€first tefmiHRlsGlre le@hAbABH R0 ftAE fFONASGESON tO
t he apparatus-side term nals and conprising a
Pl theadtilbystUnefl ddodhd ttBFMinBRA Ssonfb cledadtthe R c8 8§ A8dice: and
termnal, and at |east one 5 third term nal, wherein:
t bt Iphdtrapbitlonadf thieraitledRrdheNhird taFMinaPRNALir@direlative to at
first device; the at |east one second termnal is
leastcppoveinest the dtheasienensbcday iteninanditibul 8aald frsp@éikrhiasl
of the at least one third termnal is arranged
therebebwtery i at0dleast olecdiséctiorp dort thendadbctifre oBkhdreiagthe®Reen the at
second termnal, without a said first termnal 10
leasttdrer srehdeemminal atd theast leastcordd thiel te@minal.or t he
detection of shorting between the at |east one second
termnal and the at least one third termnal. 11. A
printing material container detachably nmountable to a
11. prA ptinting appaatcoptaimavdatgelaabhy) ooahtabje td a printing apparatus
apparatus-side termnals, the printing materi al
havingenpiaraligy of pparaprs—sidegerminals; she peniingmaterial container

comprising:
a first device;
a second device;
a group of terminals for connection to the apparatus—side terminals and

comprising a plurality of first terminals, at least one second terminal, and at least one

third terminal, wherein:

the plurality of first terminals are connected to the first device; °

the at least one second terminal is connected to the second device;

the at least one third terminal is for the detection of shorting between the at
least one second terminal and the at least one third terminal; and

at least a portion of the at least one third terminal is located adjacently to at

least a portion of the at least one second terminal in at least one direction.

12. A printing material container according to claim 10 or claim 11,
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a second device; a group of termnals for connection

to the apparatus-side termnals and conprising a
PFO4B4Tral ity of first terminals, at |east one second

termnal, and at | east one %0 third term na

wherein: the plurality of first termnals are

CoORRerdi®hd Brihtisy Fatstal d8MiLfer it RetRhabi8asttnd 'E)?mﬁﬁ& QPfaratus

termnal is connected to the second device; the

by bleR@Shs&&d Inhd predcRibBl "}?Jerilén fRectidie afgt ection of
shorting between the at |[|east one second term nal and

t N@hakein QRWMINLABM tHelidsdrBioRIdNRktioRNthedrBinal ﬁﬁ%h i8 closest to
portion of the at |east one third termnal is |ocated

the @dieasteaid YeddhdeermirRRil ofe BPIHd ANleqft &ﬁl@tmﬁd {eeﬁﬁ{al one
second termnal in at |east one direction.
printing material container according to cIa|n110 or
claim 11, PFO4P47* 55 wherein the printing materi al

13. COAtpinfieg ratedbl stalke atSordhg tordnyt dioREIRMAIBISo 1RYwherein
being inserted in a prescribed insertion direction,

angl numbe e bf terind| H @dfacem tdithd ftSiehit St GbdR@ttePRinal BRong the
termnal which is closest to the at | east one second

plurdliey of fiedt tieBmivials iefsnidiler aliarl £agmbenef térikls @bjiicea to the at
13. A printing material contai ner according to any one

leastobnectiandreerithal ambig thbeheblity of firstrbamindlst er m nal s
adj acent to the at | east one second term nal anong the
plurality of first termnals is smaller than a nunber
of termnals adjacent to the at |east one third

14. t eA wrintihg avaberdalt dvatgher adddryingfto fany Sinet afr ¢thinal B0 td 03, wherein
14. A printing material container according to any one

the aifleadtannesdidd®tion i$.3¢r ewnapréies a tbrepateritedss posxzribed insertion
direction is, or conprises a conponent of, a

directioescri bed insertion direction. 15 15. A printing
mat eri al contai ner according to any one of clains 10
to 13, wherein the at |least one direction is, or
conprises a conponent of, a lateral direction away

15. f rorriaking tgéerddl cpnéalce@macmon@ng to any one of claims 10 to 13, wherein

the at least one direction is, or comprises a component of, a lateral direction away

from an edge of the container.

16. A printing material container according to any one of claims 10 to 13, wherein
the at [east one direction is, or comprises a component of, a lateral direction towards

an edge of the container.

17. A printing material container detachably mountable to a printing apparatus
having a apparatus—side terminal group that includes a plurality of first apparatus—
side terminéls, a plurality of second apparatus—side terminals, and a plurality of third
apparatus—side terminals, wherein terminals within the apparatus—side terminal group
are arranged so as to form a first row and second row, wherein the plurality of

second apparatus—side terminals are respectively arranged at each end of the first
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16. A printing material contai ner according to any one
of clainms 10 to 13, wherein 20 the at |east one
PFO47¥ection is, or conprises a conponent of, a |ateral
direction towards an edge &P the container. 17. A
printing material container detachably nmountable to a

row Bhé Rihé FHr@QE@JerdéSSIdQQ¥+rHIQaI§ a@QF?'@%;?éd'ﬂﬁfeﬁ) Q?aﬁg%ﬁ@trbacl hgnd of

group that i1ncludes a pluralit first apparatus-

the Sd<HRdtr8WTAB}ein e@clploF'Eﬁ"é bé&’on@lfap%%?é)cﬂg PP e Alinss ?‘s! Q&’acent to
termnals, and a plurality of third apparatus-sid

any btHd W@apdﬁ?ﬁu@*—ﬂdé e&rminAL Sthwf ﬁrmtmgtrh&eﬁgp@érﬁﬁfﬁr SbMBrising:
t er m nal group ar e arranged so as to forma first row

ang fsecaniflcd:ow, wherein the plurality of second

apparatus-side termnals are respectively arranged at
ecaglReboWl @évithre first PFO4PA7* 56 row and the third
apparatus-side termnals are respectively arranged at

eag gr&apdofofermira®s s§868MEIng QBIureliel 81 firs@asimifkls! NCleast one

second apparatus-side ternmnals is adjacent to any of
seconb@efrhinall afBRENSdst TneitdRd tteFrihBRWherdifte Printing
mat eri al container conprising: a first device; 5 a

seghensludéivy 6Ffirsd terminplsire (cRNAE AR 0CPETFIrES HODcd and are
plurality of first termnals, at |east one second

- respé@ivalynabntagtubl@to beaditespBRdih S tEGNLrdThdlRl theWilet Gpparatus—side

the plurality of first terminals are connected to the
termfniafsst devi ce and are respectively contactable to a
corresponding term nal anong the first apparatus-side
1Gheatieast] @ie ddvendtteimriast isvanseeantd thersdcead desice and is
connected to the second device and is respectively
respextiveic tardiaetdble to @ @ormespamding terivénali anedngatife reg cbheé apparatus—
second apparatus- side termnals; and the at | east one
side tdymimki$;earmi nal is for the detection of shorting
between the at 15 | east one second term nal and the
atthk eddeasdromet thinddetmingi isdfor dimal detectiespdfathiontirig/between the at
contactable to a corresponding term nal anong the
leastidnier sbcapddeeningl sidithet afr lepstadrs: thidBterminal iand iingespectively
mat eri al container according to claim 17 conprising a
contgsitakla|tota cotrespandingtierminabampnakise berdgprarspecside deyminals.
contactable to each of the plurality of third

18. A printing material container according to claim 17 comprising a plurality of
the third terminals being respectively contactable to each of the plurality of third

apparatus—side terminals.

19. A printing material container according to claim 17 or claim 18,

wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction,

wherein, in the printing apparatus, the first row and the second row are

arranged generally orthogonal with respect to the insertion direction, and
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20 apparatus-side termnals. 19. A printing materia
contai ner according to claim17 or claim 18, wherein
PFO4P4YE printing material container is attachable to the
printing apparatus by being’inserted in a prescribed
insertion direction, 25 wherein, in the printing

apRAEiN She E;E]:%rﬁi!nfss&dé Q&Y’nﬂﬂgsté?ﬁaréﬁe %Bcgsrt%V\Fo%Q:he first row and
arranged generally orthogonal with respect to

the éﬂb“a@é%‘sgﬂdg'tét@ﬁihél@r&rra%?gd BEQARY Form khe \WREERI Fbvli Eﬁ’e arranged in
apparatus-side termnals arranged so as to formthe

a stddgehdd sP¥Acbntt he apparatus-side term nals arranged
so as to formthe second row are arranged in a
staggered arrangenent. 5 20. A printing materi al
cont ai ner detachably attachable to a printing
20. apAdrating mdteMhiNgrRaifkitidedachyblofateRPabIBtdSr Siitéhg apparatus
termnals, the printing material container
haviSDaPIUralitygef abphidtes—siey/ tdrfinas, XB6 PrititiAg \hha BrialodthtdieR
term nal group that includes a plurality of first
compréging:nal s, at | east one second term nal and at | east
one third termnal, wherein: the plurality of first
t es firgtadesvicar, € connected to the first device, the at
| east one second termnal is connected to the second
dewvsesynd devigd, ahdast one third termnal is for the
detection of shorting between the at 15 | east one
s ex tarchihad rgnoupathadmoclodves apldralitytofdiret térimichl$, eatrfeast| gne second
each of the termnals has an circunferential edge, a
termmal andat tfast hee third temfieal ewhérain:edge of the third
term nal facing a portion of the circunferential edge
ofthe durabiyoeidfinsé terinmindls znel canpesteddn tbé firstedevice,
circunferential edge of the one first term nal facing
artbe érlegdranecrecohd temmioalris wwvheeetedi tal thedgeood deviee,
second ternminal, 20 the length of the portion of
cithe atfleasdrniecthird dgemiog! istfer the detectioniafahoiting letween the at
than that of the portion of the circunferential edge
leastgtnet $rcopd defminsk arntdethei atdeastoanesthind tarminglnat er i al

contai ner according to any one of the precedin
clegchgf the terminals has an circumferential edge, a portion of the

circumferential edge of the third terminal facing a portion of the circumferential edge

of the sz_econd terminal and a portion of the circumferential edge of the one first

terminal facing another portion of the circumferential edge of the second terminal,
the length of the portion of circumferential edge of the third terminal is longer

than that of the portion of the circumferential edge of the one first terminal.

21 A printing material container according to any one of the preceding claims,
wherein the at least one third terminal is closer to the at least one second terminal

than any of the first terminals.

22, A printing material container according to any one of the preceding claims,

- wherein the at least one second terminal is arranged closer in a lateral direction to
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wherein the at least one third termnal is closer to
the at | east one second termnal 25 than any of the
PFO4P47¢ st terminals. 22. A‘prlntlng mat eri al cont ai ner
according to any one of thereceding clains, wherein
the at | east one second termnal is arranged closer in
an edgé at %@brlmlﬁgeﬁuﬁtéi‘%l OB RALN aPRasfl RAH6n OF cLBR of the first
printing material container than at |east a portion of
term@agd) of the first termnals. 23. Aprinting materi al
contai ner according to any one of the preceding
claims, 5 wherein there are at least two said second
termnals and at | east a portion of each of the first
23. t eAIprin@ihg mateAsl coMdSidel %&fr@in'g)to%&%rbfttm% ﬂr‘é@ediﬁé diaims,
second termnals. 24. A printing material container
wheR@ttHedlt Age bD1ABY tWH aidl sdcddfd REARIALI B dEtaL IR a pYRRIWEIfeach of
the first device is a nmenory for storing informtion
the firet 8érinfigalt ¢ biengyd Iatdrally bdvdBt®kitdlo s batdRDtdrmiraie
printing material container. 25. A printing materi al
cont ai ner according to any one of the preceding
clains, wherein the second device is a sensor for
24. deA erinting At edial avhtdiherOdcqording itd @npwinerdfahe peotddind edims,
in the printing material container. 15 26. A printing
whergit #hel fidst devitaiinemeanagrfdr Bgoring iafyrmation @klatiRg to the printing
precedi ng clains, wherein the second device is
mateoipbcaiteihedyin ahdbrhéng valktérda e&sohtedmert he first device.
27. A printing material container according to any one
of the preceding clains, the 20 container containing
printing material for supply to the printing
25. appariatins ma2@ial Aoptdimeri augpondingto ahy coatdadithe preoaiimgelagns,
to any one of the preceding clainms, wherein a said
whereinithd seepnd datvice és prsevnsoefbraleternonieg tao-aomaunt asipsinting material
each said second termnal. 25 29. A printing materi al
contajoer i Yherprintingrrdategiat containeone of the preceding
clainms, wherein termnals of the termnal group are
arranged so as to formone or multiple rows, and

26. A printing material container according to any one of the preceding claims,

wherein the second device is operated by a higher voltage than the first device.

27. A printing material container according to any one of the preceding claims, the

container containing printing material for supply to the printing apparatus.

28. A printing material container according to any one of the preceding claims,

wherein a said third terminal is provided on a one—to—one basis for each said second

terminal.

29. A printing material container according to any one of the preceding claims,
wherein terminals of the terminal group are arranged so as to form one or multiple

rows, and



10

15

20

25

PFO4P47* 59 wherein a said second terminal is
respectively arranged at each end of one row anong
PFO4PHE one or multiple rows. 30. A printing materi al
contai ner according to any ofle of the preceding
clainms, 5 wherein termnals of the term nal group are

ar (ARG a SQiPSedoPd @I fs! rre§|i5ec§tﬂ)@!iﬁ£‘|‘#a e dSRCHM &i%f one

wherein a said second termnal 1s respectively

row 8MmoABERS oAb ceaGiKkigRGoRE the first row, and wherein
the at least one third termnal is arranged at | east

one of the two 10 ends of the second row. 31. A
printing material container according to claim 21,

30. WharRinting dterihiScéhtBingF abédrdingftotdhyr shet 8 tHeNsHesediRE claims,
the third termnals are respectively arranged at each

whe@Nttdindle of RO miMiN.grddp 82 arfartleldtol DOt RrRT 4 &lst row and a
cont ai ner according to claim30 or claim31l, wherein

secdndeofar i nting material container is attachable to the
printing apparatus by being inserted in a prescribed
| NBlegrielnog sdidr REbhoRerniRglrieirBsgdiivbiyl Ftardg@W aanghch@id of the
second row are arranged generally orthogonal 20 with
firstrespaad to the insertion direction, and wherein the
first rowis arranged further towards the insertion
diwlentinothe =ildastt drantHitetes@anit #@svmgedat 1dagtl dridd ofiighe two
mat eri al contai ner according to any one of clains 30
endstaf tB2,se@2dndvhewrein the printing material container is
attachable to the printing apparatus by being
inserted in a prescribed insertion direction, wherein
the first row and the second row are arranged
31. géheriatihg matérim gontdinenaddordies pectaim@1t he i nsertion
di rection, PFO4P47* 60
wherein there is a plurality of third terminals and the third terminals are

respectively arranged at each end of the second row.

32. A printing material container according to claim 30 or claim 31,

wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction,

wherein the first row and the second row are arranged generally orthogonal
with respect to the insertion direction,

and wherein the first row is arranged further towards the insertion direction

side than the second row.

33. A printing material container according to any one of claims 30 to 32,
wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction,
wherein the first row and the second.row are arranged generally orthogonal

with respect to the insertion direction,
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and wherein termnals arranged so as to formthe first
prodp SV and termnals arranged so as to formthe second
row are arranged in a st aggeged arrangenent. 34. A
printing material container Rccor di ng to any one of
claims 1 to 29, 5 wherein termnals of the term nal
gr eog wheesiarteangaeld ssangsd 56 dsaionoamsthadiret ravwoand terminals
wherein the at | east one second termnal is arranged
arrapgechso esdio dbrn hige sesrglderow arw, arasrgedtinracitaggdred atrahgasént.
one third termnal is arranged so as to be located 10
adj acently inward fromthe at | east one second
term nal arranged at the end. 35. A printing materi al
34. coAtraimioe rateorbcondainer anyording wf artynengpotclathag to 29,
clainms, wherein the at |east one third term nal
suwhergird ternfieala of kleasernined ssegoac dreamgemiado as 16 f@6 a Aingle
printing material container according to any one of
row.t he preceding clainms, wherein there are at |east two
said second termnals and each of the first termnals .
i swheteiihthedatl igael ane yesddeeminahs amengsal at seemhdf the single
termnals. 37. A printing material container according
row,.t o any one of the preceding clains, 20 wherein the at
| east one third termnal is further used to detect
whttchwhereiteths athlepalgonathied texmined i airaeged so as tablddcated
. to the printing apparatus. 38. A printing nmateri al
adiagestdnwaid ewdihgi atdeass wleatanosd tegmispkbarmanded a3l the nidt v
of first termnals includes a ground term nal, 25 and
wherein the third term nal used to detect whether the
pr/&nt_i ng material container is attached to the )
35 it ROPHEE Abaraliqretrigespenordias te anMeongr fuie rrepsdingplaims,
39. Aljgri nting rﬂateri al container according to claim .
whergin thepef dpast-org thisghierming! sweogndsuile atdeastnane asrpndierminal.
third term nal used to detect whether the printing
material container is attached to the printing
appar.at.us are.integrally formed by a single conponent
36. | Brigyig MR TRl COBtaI0RT S6q5FIRE R GMinaneraTAne AREeH L aims,

wher BB P LT ot A4 WY SRR GHES LA lF APAIope] aine s terminal

is arrtanéerddla‘i:grraﬂ} %%Lv?een the two said second terminals.

37. A printing material container according to any one of the preceding claims,
wherein the at least one third terminal is further used to detect whether the printing

material container is attached to the printing apparatus.

38. A printing material container according to claim 37,
wherein the plurality of first terminals includes a ground terminal,
and wherein the third terminal used to detect whether the printing material

container is attached to the printing apparatus is shorted to the ground terminal.

39. A printing material container according to claim 38,
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used to detect whether the printing material container

is attached to the printing apparatus, and wherein
PFOPHE type of the printing material container is

determ ned by the 10 printi%g apparatus, on the basis

of a nunber and position of the one or the plurality

of whBidid the Emdﬂaltgrﬁiﬁgpaﬂoot%e@h%‘at tem%h GEed {]:?d@trECFWh%ﬂwer the

material container is attached to the printing

printRD Aa8d ks coftdaindt iBlakidchBd tM@ blifiting Qﬂﬁeﬁ'hﬂﬁrar@qwgpélﬂrg‘ormed

to any one of the preceding clalns,

byaQ@ﬂQébﬁhﬁgneﬁuhQ“§hPQrSﬂnta|n|n9 prlntrng na;er|m,
and a board installed on the housing; wherein the

term nal group is arranged on the board. 20 42. A
printing material container according to any one of

40. cl aipimtihgtRatéPal EoHthiRGF acEHdME 12l d18im 87 BPERIMBS,
containing the printing material; and a board
I N@hédelire theoterinieil BRslp |ﬁ6lud%'|%h8|d9 4 fardity of theLtHRd@rMinals
and .the at least one third termnal within the 25

used €r dateat whethsp thE @riating@ RERE6Ki AN JnfSin BRI ftachied tORAE Qritting
the second termnals within the term nal group are

appadstuanged on the housing. PF04P47* 62 43. A printing
mat eri.al container according to claim41l or claim42,
whatdeiwherehrethe typetofday ipe@ting mdistial d@daiasr tshé:tbeaihdd by the
44. A printing material contai ner according to any one

printoig dpipergiuecadihegbadisabfra numbewaad gloBit@nr&fahs SnieSor the plurality
furni shed between the second term nal and anot her

of thirdrtermiaklsadjedcerndete ot whethee tlon drintngiaddrial £ontabner is attached
printing material container according to any one of

to theeinpineczedareguel| ai ns, wherein a porous elenent is
furni shed between the second term nal and 1o anot her
term nal adjacent to the second termnal. 46. A board
nount abl e on a printing nmaterial container detachably

41. ath auvhtibg material container according to any one of the preceding claims,
further comprising:
a housing containing printing material; and

a board installed on the housing;

wherein the terminal group is arranged on the board.

42. A printing material container according to any one of claims 1 to 40, further
comprising:

a housing containing the printing material; and
a board installed on the housing:

wherein the first terminals and the at least one third terminal within the
terminal group are arranged on the board, and

wherein the second terminals within the terminal group are arranged on the housing.
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printing apparatus that has a plurality of
apparatus-side termnals, wherein the printing

PFO4RHt eri al contai ner has second device, the board
conprising: 15 a first devid; and a term nal group
that includes a plurality of first term nals, at |east

43. ONA ;ﬁ*ﬁﬁ%%aﬂeﬁéﬂbé}ﬁhmépgc@&rdtr@%tc|9|ﬂ'194¥ B otk thQfZ'TWPI@I'em the

wherein: the plurality of first termnals are
first CRANRCK 88kthPed B thd besradevi ce and respectively
include a first contact portion for contacting a
corresponding termnal 20 anong the plurality of
apparatus-side termnals, the at | east one second

44. t eArfriMingirgate ABINESHARLE at Sortilhg 1904R¢hedsMine S raBeding claims,
i ncludes a second contact portion for contacting a

COoWh&®R0a e ekt ie FinidHe dRAGeh Be sBédHekfdhaPhnd another
apparatus-side termnals, the at | east one third
termiredl abjagknt ® fHer sddeaddeirginhi on of shorti ng between the
at 25 |l east one second termnal and the at |east one
third termnal and includes a third contact portion
for contacting a correspondi ng term nal anong the
45. pl Ampaintiny nefterialpioatsihersasddtding @b ingadne, ofhe 4rddédifs claims,
the at | east one second contact portion, the plurality
of whdreirf a pstouealéraeit isfordisiognhetaren tthe satondEasFmidl@nd
third contact portion are arranged so as to form one
anotloer temmirtal piiiecerdvi®, tharkkcbhe tatmihalast one second cont act
portion is arranged at an end of one row 5 anong the
one or nultiple rows. 47. A board according to claim
46, wherein the at |east one third contact portion is
46. | gt hveand mdjteblet érya fpointing nattetiglasintainer dsecbatdy atizichaltle to a
portion. 10 48. A board according to claim46 or claim
printhZ apaeratgs thaslhasa pluyalivy of eppardtud-sidei teamalswivdieedin the
the second contact portions of the plurality of second
printingmgtarblscentainer has second device, the board comprising:

a first device; and

a terminal group that includes a plurality of first terminals, at least one second

terminal and at least one third terminal, wherein:

the plurality of first terminals are connected to the first device and
respectively include a first contact portion for contacting a corresponding terminal
among the plurality of apparatus—side terminals,

the at least one second terminal is connectable to the second device and
includes a second contact portion for contacting a corresponding terminal among the
plurality of apparatus—side terminals, -

the at least one third terminal is for the detection of shorting between the at
l[east one second terminal and the at least one third terminal and includes a third

contact portion for contacting a corresponding terminal among the plurality of

apparatus—side terminals,
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respectively arranged at each end of one row anong the
one or nmultiple rows. 15 49. A board according to any
PFO4BHE of claims 46 to 48 having a plurality of second
term nals, wherein: the secofid contact portions of the
plurality of second termnals are arranged wth a

pathe & lebftCord sEcndt dorRbct ptibh! e AQRIBCHT B fils@RSNBLRL
as to forma first row, 20 the second contact portions

portRhe, ArRSMRCAt ¥@tYordy fHRDEShtaét SSHeBn el aBfankbe sbiakkSb form one or
row, the at |least one third contact portion and the
multipdsreewd, Rgdpart of the plurality of the first contact
portions are arranged so as to forma second row, and
t htheddt Ib8RSIneOHE dndi doht EQNYAEibn ROBErbAFEd S & bANGEdndtow
one of the two ends of 25 the second row. 50. A board
amog oty shengr il @irevd9 having a plurality of third
term nals, PFO4P47* 64 wherein the third contact
portions of the plurality of third termnals are
respectively arranged at each end of the second row.
47. 51A bbabbacabrdiag @b dilaion 46 wiHeagim 49 or claim50, 5
- wherein the printing material container is attachable
t othiehet |pastrdriendnirdppentadtusortiby ib&icated adiecératy tothe at least one
prescribed insertion direction, wherein the first row
secoadaontret pectdord row are arranged general ly orthogona
with respect to the insertion direction, and wherein
the first rowis arranged further towards the
insertion direction 10 side than the second row 52.
48. A Adbaard axcoodidg e claimatyondeino#? dlagings @ardlioy 51 second
wherein the printing material container is attachable
termingist he printing apparatus by being inserted in a
prescribed insertion direction, 15 wherein the first
r ovhessid thhseserdndntagivprartionsr ofahgadurgbtyeetisdoond terminals are

orthogonal wth respect to the insertion direction,
respegiiyely arranged at each end of one row among the one or multiple rows.

49, A board according to any one of claims 46 to 48 having a plurality of second

“terminals, wherein:

the second contact portions of the plurality of second terminéls are arranged
with a part of the piurality of the first contact portions so as to form a first row,

the second con_téct portions are respectively arranged at each end of the first
row,

the at least one third contact portion and the remaining part of the plurality of
the first contact portions are arranged so as to form a second row, and

the at least one third contact portion is arranged at one of the two ends of

the second row.

50, A board according to claim 49 having a plurality of third terminals,
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wherein the contact portions arranged so as to form
the first row and the contact portions arranged so as
PFO4P4G*f orm t he second row are arranged in a staggered
arrangement. 20 53. A board®ccording to any one of
clainms 46 to 52, wherein the printing nmateri al
COphaidiethd thidf L&rbabhStioRs toliﬂ%hé)Huﬂswtp%facﬁpa&@mﬁﬁaus%

being inserted in a prescribed insertion direction,
resp@Bﬂvé’W%Fr@hged Beeatn LARASE tANSeddNd @dwt er m nal conpri ses
a portion disposed further fromthe 25 mddle of the
termnal group in a direction substantially orthogonal
to the insertion direction than the adjacent second

51. COAtRGkd BOESrdME. toRItA49 8F cRim 594. A board according
to any one of clainms 46 to 53, wherein the termnals

| N@hatdeh tHOBAMHES AR doPtalntl A€ attBBh4S REThd BENiABpparatus
in which the respective contact portions are forned.
by bbinkMseftdatiardpraauAbéd|Refibradipsdtidn, Ng mat er i al
cont ai ner detachably attachable to a printing
appedgrairiichet ftat réb@snd thk Beabad YowbraBRAR 24 dIBerfr 818 orthogonal
term nals, wherein the printing material container
with hespeseconkle (aertien dirbeidpard conprising: a first
device; and a group of termnals for connection to the
apgrain aharsirstidefitse Fo iabfrangel AptHee TBardsthednHdrtibnldidstion
of first termnals, at |east one second term nal, and
side #ianl ¥hasdecond rowvhi rd term nal, wherein: the plurality
of first termnals are connected to the first device;
the at | east one second termnal is connected to the
second device; and at |least a portion of the at |east

- 92. onrfebbdridrabdoeding halany onaraf atjed 4%tabi,ve to at 15

| east a portion of the at | east one second term nal,
wivheoein the qaindingi materidlecanitaiakr it dikaciablaveethd primting apparatus
| east one direction, for the detection of shorting
by bdieg insertet e agtres¢rifust insensiopetientioner m nal and the at
| east one third termnal. 56. A board nountable on a
prihereinghedirst raw acd thea s eemddevaateadrryngedt seolkedily o rthwganal
with respect to the insertion direction, and
wherein the contact portions arranged so as to form the first row and the contact
portions arranged so as to form the second row are arranged in a staggered

arrangement.

53. A board according to any one of claims 46 to 52,

wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction, and
wherein the at least one third terminal comprises a portion disposed further from the
middle of the terminal group in a direction substantially orthogonal to the insertion

direction than the adjacent second contact portion.
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20 printing apparatus that has a plurality of
apparatus-side termnals, wherein the printing
PFO4R4teri al contai ner has second device, the board
conprising: a first device; ®nd a group of termnals
for connection to the apparatus-side termnals and

54. COPEdavt i@ cardm by ¥nObf Elafritd 4B%r93naJh§re.mhé &&#linals include
one second termnal, and at | east one

portidisfoRfatd oWhSdeLtH retsbﬁcﬂil}é'lfﬁd tYwiiEh fhé % _}k-%fl% Reh&uct port;ons
are connected to the first device; PF04P4 t he at

are feasld. one second termnal is connected to the second
device; the at least one third termnal is for the
detection of shorting between the at | east one second
termnal and the at least one third termnal; and at
55. | eAsioadd puntable Oh d frintals heastal @86tatddr (ddtdMablynatadtable to a
| ocated adjacently to at 5 least a portion of the at
prinfiegasppapaitisSadngs & @lurality ofl dpparatueasilie O61enikkIE SFRdreMm. the
57. A board according to claimb55 or claimb56, wherein
printiiiemetearidl kentainartHa’ Gedah @ i Gikce CRt IR ar@ lcompridingachabl e
to the printing apparatus by being inserted in a
pr agiest deadicd;ragdrti on direction, and 10 wherein view ng
fromthe insertion direction, the term nal which is
cl agesip tfoterinimalsafor|ceantctivrets deomshdretugt-sidé téminale 20
the at least one third terminal. 58. A board according
comprisiagy plurelinf ofclirat ternbbals catSéastwver sédond teuninal, aafl at least one
termnals adjacent to the at | east one second term nal
thirdghepmipat, lvenerdis: pl urality of first ternminals is smaller
than a nunber of term nals adjacent to the at | east
ortdettunatityt ef fiish 4brrainels gre kenpéched| totthe dirst dedte;
termnals. 59. A board according to any one clains 55
t dhsat legsdrariensadenddernipalksic conpecitidrimcthiecrecosd device; and
conpri ses a conponent of, a prescribed insertion
diatdeastonportpngl tha atdeast anectbirdi tegminel Erarraneedokhitive to at
55 to 59, wherein the at |east one direction is, or
leasta pertioneaf the @ ipantame ssicond tpeminplawitopt s tsaishiitstdgrminal

froman edge of the container. .
therebetween in at'least one direction, for the detection of shorting between the at

least one second terminal and the at least one third terminal.

56. A board mountable on a printing material container detachably attachable to a
printing apparatus that has a plurality of apparatus—side terminals, wherein the
printing material container has second device, the board comprising;

a first device; and

a group of terminals for connection to the apparatus-side terminals and
comprising a plurality of first terminals, at least one second terminal, and at least one
third terminal, wherein:

the pluraiity of first terminals are connected to the first device:
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25 61. A board according to any one clains 55 to claim
60, wherein the at |least one directionis, or
PFO4RGhpri ses a conmponent of, a lateral direction towards
an edge of the container. Pf04PA7* 67 62. A board
nount abl e on a printing material container detachably

at frchakhe 8 fecdid EmMAI RPRHMRELS RAMERNd device; the
apparatus-side term nal group that includes a

at leBSUER thivd Bfrmiddl r§¥orﬁﬂ@¥e@é%§bﬂ§rﬁrﬁﬁ%@ﬁ+&an the at feast one
plurality of second apparatus-side term nals, and

secoPldUuephinkl aff tHat BadPH BHikPterhiialtHigm nal s, wher e| n
terminals within the apparatus 5 side term nal group

ar g RbSAGEHicHOoREhel £ 1R fHifdStermiil AN cEREMadeMly to at
wherein the plurality of second apparatus-side
leastt B 6f theCatl |88§106Hd Y& dhdAeFRIMAETh Alle8aCihe RGN,
the first row and the third apparatus-side term nals
are respectively arranged at each end of the second
row, wherein each of the second apparatus-side
57. t eAoaal sccdrdingdpatamt53 6r aaym ak, wherdihi rd
apparatus-side termnals, wherein the printing
maviegrelnl thelflirdat mateeial boasabiree onditdevibieto tiephotigapparatus
conprising: a first device; and a group of term nals
by baiognrsestieddgn a gredcbed inseftidn disdctionr amdal s, at | east
one second termnal, and at |east one third term nal,
whettereim: vieWiagfram aheé inseefiod direstidrenhe nedndinaglnehich is closest to
connected to the first device and are 15 respectively
the at dedsdctinebdezond tarmioalrie pendithg dtdeadtmle thirdriigrrinel.
first apparatus-side termnals; the at |east one
second termnal is connected to the second device and
IS respectively contactable to a correspondi ng
98. t & hharal acmondine thengeoerd caipardt 1s57, siteeeiner mi nal s;
and 20 the at least one third termnal is for the
det ewnhemnofderminagts adigedrdttadbn atHeasitonel ssgond dexenip@cameng the
termnal and the at |least one third terminal and is
pluralitysefefinst dednyinals i smelletbthantaonumberr ofctepwindl hadiaeenti toathe at
the third apparatus-side termnals. 63. A board
'east@@@d%dﬂrtgrm@abaram B elorgity of figstatepminatd. i ty of the
third termnals 25 being respectively contactable to
each of the plurality of third apparatus-side

59. A board according to any one claims 55 to 58, wherein the at least one

direction is, or comprises a component of, a prescribed insertion direction.

60. A board according to any one claims 55 to 58, wherein the at least one
direction is, or comprises a component of, a lateral direction away from an edge of

the container.

61. A board according to any one claims 55 to cfaim 60, wherein the at least one
direction is, or comprises a component of, a lateral direction towards an edge of the

container.
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termnals. 64. A board according to claim®62 or claim
63, PFO4P47* 68 wherein the printing materi al
PFO4RHHt ai ner is attachable to the printing apparatus by
being inserted in a prescrid insertion direction,
wherein, in the printing apparatus, the first row and

62. t NA [SRFORDUHOWIALE a Wﬁtﬁﬁgrﬁgtegﬁp%@amér%%EMB%tt%ﬁaBle to a

respect to the insertion direction, and wher €i n

printARPas st btrs Hal Mgl LEPR P US-§HE ABARA 2SS 0BS thet heludet erlurallty of
first row and the apparatus-side termnals arranged

ﬁrst%pﬁ&t&@-sfdymrﬁwhﬁlss%Cﬂﬁﬁ%hf:yo‘df Qét?orﬁlre[p%@%:gs*é?de ferminals, and a
staggered arrangenment. 65. board nmountable on a

plurddity BF ihied BB RaiR-sidenbAhiRers, @ﬁ&@rme@nynag meeeamratus—
10 printing apparatus that has a plurality of

side apiainalt 45us aELafr@hF 190 85 t¥HEMRaTFirkh Pow BRH BEESH row, wherein
material container has second device, the board

the glorglity 6f 8¢tond dppabdtustedds esrmihils ard e4dpeBBlcigrprmgbdat cach
includes a plurality of first termnals, at |east one

end skthenfist kéw Findahe ahidd abpara@sd-siieetekhinats 4RI ¥sp@dtively arranged
wherein: 15 the plurality of first termnals are

at eavbrnerecofeithet @cohe rowvy wher@d@V bach of iR Sdcondeapbra2i€-side terminals
second termnal is connected to the second device, the

is adicehtastnppéthathidl smraranatside téohinhlRewHelegttheOpriting material

shorting between the at |[|east one second term nal and
contaiher hés beasid devicd, hhe Hoher som@ilising2ach of the terminals

has an circunferential edge, a portion of the 20

cia Buatfdevemet arad edge of the third terminal facing a

portion of the circunferential edge of the second

t e grionplof damiaalg aronprising a phealityraf firketentinas, adasstafne

the one first termnal facing another portion of the
second termihalr et ataleastigee dihird berndeadonbletedérm nal , t he

| ength of the portion of circunferenti al edge of the

t the @lurelityi afirst termimajeare chamedthdto dhe fing qrvidd amd ofe

the circunferential edge of the one first termnal. 25
respeggivelX ¢rydactablector dicagesrponding tarmirgll aglone tbe 48st apBBatus—side

wherein the at | east one
terminals;

the at least one second terminal is connected to the second device and is
respectively contactable to a corresponding terminal among the second apparatus—

side terminals; and

the at least one third terminal is for the detection of shorting between the at
least one second terminal and the at least one third terminal and is respectively

contactable to a corresponding terminal among the third épparatus—side terminals.

63. A board according to claim 62 comprising a plurality of the third terminals
being respectively contactable to each of the plurality of third apparatus—side

terminals.

64. A board according to claim 62 or claim 63,
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third termnal is closer to the at | east one second
termnal than any of the first termnals. PFO4P47* 69
PFOARH™ A board according to any one of clains 46 to 66,
wherein the at |least one séond termnal is arranged
closer in a lateral direction to an edge of the board

t N@Rered tHeL@Titirf MAEdriaPRoairRAGH athchdfe fth kRE printing apparatus
termnals. 5 68. A board according to any one of

by b&ingiimdet h& §l7&scWB€t! fisBriidiLlifetich, at | east two said
second termnals and at |east a portion of each of the

fi whérelrg inrtmAapantife agiadrati@ethe Mse el landRAE\WREBNd Py bHD.
said second termnals. 10 69. A board according to any

arraRd g¥nefdii@i JFEnGEBnhIOWRH re YRRE @b Rhd n%eH.csrsH.rd@wdrp%nus a
menory for storing information relating to the
privhéreRgtheed pplal &us€6ad aérififlals AriaRged B ia8ttoT8riRhE Fird row and
container. 70. A board according to any one of clains

the dppataau&Siderb@ithdls bhanget o0 ds de\fbe® the seddndirowe BEDSrranged in
for determ ning an anount of printing materi al

a stag@aited areghgemehhle printing material container. 71. A
board according to any one of clains 46 to 70, wherein

the second device is operated by a higher voltage
than the first device. 20 72. A board according to any
65. onfk boérdohaumabiebon @ pribting mMeateslt int&inec detaghabipgttachable to a
printing material for supply to the printing
printmgrppataiss thed. had Hplaraitaod apparmtus—eideneroitalfvhetsn e
46 to 72, wherein a said third terminal 25 is
printipgowatdedl containenbas secorel dadies theboeatbomatisingecond
termnal. 74. A board according to any one of clains
4@ first dByicehancti n ternminals of the terminal group are
arranged so as to formone or nultiple rows, and
PROPdhinal Ztbupvithet @ialudessapldralide of dirsteterniradls, iag least one second
respectively arranged at each end of one

terminal and at least one third terminal, wherein:

the plurality of first terminals are connected to the first device, the at
least one second terminal is connected to the second device,

the at least one third terminal is for the detection of shorting between the at
least one second terminal and the at least one third terminali,

each of the terminals has an circumferential edge, a portion of the

circumferential edge of the third terminal facing a portion of the circumferential edge

of the second terminal and a portion of the circumferential edge of the one first

. terminal facing another portion of the circumferential edge of the second terminal,

the iength of the portion of circumferential edge of the third terminal is longer

than that of the portion of the circumferential edge of the one first terminal.

- 66. A board according to any one of claims 46 to 65, wherein the at least one

third terminal is closer to the at least one second terminal than any of the first

terminals.
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row anong the one or multiple rows. 75. A board
according to any one of clains 46 to 74, 5 wherein
PFO4PHfninal s of the terminal group are arranged so as to
forma first row and a secdfid row, wherein a said
second termnal is respectively arranged at each end
of the first row, and wherein the at |east one third
termnal is arranged at |east one of the two 10 ends
67. of Atdeard a68dHdinz0W. anfBonelotslaintt 46 €O6E] RBerem meaatmeZ& one
wherein there is a plurality of third term nals and
secdndetethinalist f¥dgedl otk 6n all@EPACdiFettilof 18l dbRtbfathe 83GRd than
end of the second row. 15 77. A board according to
at le@btod BorPorD6f 64cH &1 i@, firshesiinalkhe printing materi al
container is attachable to the printing apparatus by
being inserted in a prescribed insertion direction,
wherein the first row and the second row are arranged
68. geAdivald ycadrtimgaonmly on2Oofdlhifhst 46 P 6T, Wherkliethehs ard aDlRast
direction, and wherein the first rowis arranged
two $aldtsbesnd oavariitles ihé at Bt i purtidh b ehtlopf tisé Gestttaaninblics
second row. 78. A board according to any one of clains
arrangedtlaterally REwsleartee nwd xaidpseavinidrtgrmimbir i al cont ai ner
Is attachable to the printing apparatus by being
inserted in a prescribed insertion direction, wherein
the first row and the second row are arranged
69. gohévratd ycardihgdorealy oneidficlziespticto 68 wingeinnderfirsbdevice is a
di rection, PFO4P47* 71 and wherein term nals arranged
memgxy s storifminfiorntetiohi nekatingdw thagrintinginmetesal emtaingedh tee
as to formthe second row are arranged in a staggered
printimgraatgeimeenntained. A board according to any one of
clains 46 to 74,

70. A board according to any one of claims 46 to 69, wherein the second device is
a sensor for determining an amount of printing material contained in the printing

material container.

71. A board according to any one of claims 46 to 70, wherein the second device is

operated by a higher voltage than the first device.

72. A board according to any one of claims 46 to 71, the container containing

printing material for supply to the printing apparatus.

73. A board according to any one of claims 46 to 72, wherein a said third terminal

is provided on a one—to—one basis for each said second terminal.

74. A board according to any one of claims 46 to 73, wherein terminals of the

~ terminal group are arranged so as to form one or multiple rows, and
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5 wherein termnals of the term nal group are arranged

so as to forma single row, wherein the at |east one
PFO04B¥cond terminal is arranged at an end of the single

row, and wherein the at Ieasf one third terminal is

arranged so as to be located 10 adjacently inward

fr afeidie aahid SavhdaBaminarRNdsp&stiiehahrrangelngeshcl edd6F one

end. 80. A board according to any one of clains 46 to
row dRonpiies eha ok heulaslelreast one third term nal surrounds

the at | east one second termnal. 15 81. A board

according to any one of the clains 46 to 80, wherein

there are at |least two said second termnals and each
75. of Atdvard aesdrdingrial 21l énd 6f aleingng@do 78t eral |y bet ween

the two said second termnals. 82. A board according

t owhergirotemitale bthstetminad gBdyp weesreaned® & td Rt a first row

one 20 third termnal is further used to detect
and afsetdred rdvine printing material container is attached

to the printing apparatus. 83. A board according to

clahenedla saltleseiond tthemipalus akspectvief arnrsigedeatraasalend of the

i ncludes a ground termnal, 25 and wherein the third
firstvrewni nal used to detect whether the printing materi al

container is attached to the printing apparatus is

s hand whleredn tHecatgessinehe drimd teaininal 8tarrdngrslatd easicaradohthe two

to claim83, PFO4P47* 72 wherein the ground terninal
endsgafdhersecomd rav.t er mi nal used to detect whether the

printing material container is attached to the

printing apparatus are integrally fornmed by a single

conmponent in a single row. 5 85. A board according to
76. clApargbagnordingitencddm Mherein the terninal group

includes one or a plurality of the third termnals

usEered theresta alvealite of thisd setminalspndethe thiatl teaninalis rrse

is attached to the printing apparatus, and wherein
respyqivety prsanged ateeqshi andi ofgthestesendirovont ai ner i s

determ ned by the

717. A board according to claim 75 or claim 78,

wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction,

wherein the first row and the second row are arranged generally orthogonal
with respect to the insertion direction,

and wherein the first row is arranged further towards the insertion direction

side than the second row.

78. A board according to any one of claims 75 to 77,
wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion direction,

wherein the first row and the second row are arranged generally orthogonal

with respect to the insertion direction,
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10 printing apparatus, on the basis of a nunber and
osition of the one or the plurality of third

PFO4PE i nal s used to detect whether the printing material
container is attached to thé printing apparatus. 86.
A board nountable on a printing material container

detad hdblein abinAcf1aRIrRiNESd 8o abToMolMtth8Fir SPRAY ahd Seriviiddls
has a plurality of apparatus-side term nals, wherein

arrahfe] sPhb B FO1G tHPREQIdnAl rowOsreddrifizeBas adst8LRBE aflRWE&Rent.
the board conprising: a first device; and a term nal
group that includes at least a plurality of first
termnals, at |east one cut-out portions into which a
79. r eApeeid yecadiend 48 sRdal clamwnt@do ga, the 20 printing
material container can be inserted and at |east one
t hivhereliretarmindls ofvbies €dririnal tdheuphner @radgedafo 44 £SForm a single
term nals are connectable to the first device and
row,r espectively include a first contact portion for
contacting a corresponding term nal anong the
pl whexeirt theoht lapplasied secaidd@rin@ialisn@drangeldng @t edcbatthe single
one second termnal is connectable to the second
row,devi ce and includes a 25 second contact portion for
contacting a corresponding term nal anong the
pl arcawvhéngirothe aplpastadns tlirditertrdrahimatrangddiso as tb dadbcated
one third termnal is for the detection of shorting
adjadratiwgewatdiromtthe eddeastame swooddetrainali aradngedchttthe ead.
| east one third term nal and includes a third contact
PFO4P47* 73 portion for contacting a correspondi ng
term nal anong the plurality of apparatus-side
80. t eh bpard acconfiea tosowtond drelzims 46 tan?9.meharaincthieadt least one
_container, the at |east one third contact portion is
third|tgrainabs g wsisrthe pt tlenst lnmeatecosd gernvnal. second cont act
portion, 5 when nounted on the printing nateri al
contai ner, the at |east one second contact portion,
the plurality of the first contact portions, and the
81. atA bagrshacsedingite @ng one aftthe wlaims 4 ter &0, arhesipigdcrpargsat
to formone or multiple rows, and when nounted on the
least jwonsaith geritdeiarminalsomdparlt of thecfinst teermisalsdparmsges ipterall
contact portion is arranged at an end of one row :
betwegr He 1 Seiflsespnditemivale r ows.

82. A board according to any one of claims 46 to 81, wherein the at least one
third terminal is further used to detect whether the printing material container is

attached to the printing apparatus.

83. A board according to claim 82,
wherein the plurality of first terminals includes a ground terminal,
and wherein the third terminal used to detect whether the printing material

container is attached to the printing apparatus is shorted to the ground terminal.

84. A board according to claim 83,
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10 87. A printing material contai ner having nounted
thereon a board according to any one of clains 46 to
PFOABE™ 88. A printing apparatus_having attached thereto a
printing materi al cont ai ner 7?15 according to any one
of clains 1 to 45 and 87. 89. A printing apparatus
acwhédimghd grothaitBindifal dritetherthivditegminBPa¢ et t65déta¥t RBiether the
an apparatus-side termnal group that includes a
printidgumatdriay coftairidr 3§ attppREdteIShes padtind SFparfsSare antegrally formed
plurality of second apparatus-side termnals, and a
by aplingl@kbingomdnttiniar sin@e rawpar at us--si de term nal s,
wherein termnals within the apparatus-side term na
group are arranged so as to forma first row and
second row, wherein the plurality of second
85. appawatdisecirdiegtterahaimads oackim@3pecti vel y arranged at
each end of the first row and the third apparatus-side
t ewheneal theatreeminas geaipi ivelude 2 bnanr andadiint obtehthinidteominals
t he second row, wherein each of the second
usedappdatatuwhsihde the pnntiag snaderdal adintaieat is tabtaahyd ab thaerinting
third apparatus-side termnals, and PFO4P47* 74
appawdtesei n the first, second and third apparatus side
termnals are connected to respective ones of the
f i argh where ontheatyde tdfithel prieting meteriafcankaner isnddtagnined by the
material container. 5 90. A nethod of preparing a
printingi amparejusrenethedbastpof ainmmber ahe positinodbf dbepnesirithe plurality
nmounting a board according to any one of clains 46 to
of thigd tegninalsruseditagletettowhether thmpdnties maberial Aontiteyds @ttached
preparing a printing material container conprising:
to thgmipiting mgparatu® printing material contai ner according
to any one of clainms 1 to 45 with a board according
to any one of clains 46 to 86, and filling the
printing material container wth printing material,
86. webedy mawntablegitua pevtioe majeral| eontaneredeiechalty attachable to a

. printin material in the printing material container.
printing apparatus that has a plurality of apparatus—side terminals, wherein the

printing material container has a second device, the board comprising:

a first device; and

a terminal group that includes at least a plurality of first terminals, at least
one cut—out portions into which a respective second terminal mounted on the
printing material container can be inserted and at least one third terminal, wherein:
the plurality of first terminals are connectable to the first device and respectively
include a first contact portion for contacting a corresponding terminal among the
plurality of apparatus—side terminals,
the at least one second terminal is connectable to the second device and includes a
second contact portion for contacting a corresponding terminal among the plurality o.f
apparatus—side—terminals,
the at least one third terminal is for the detection of shorting between the at least

one second terminal and the at least one third terminal and includes a third contact -
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15 92. A nethod according to claim90 or claim 91,
wherein the printing material is ink. 93. A board
PFO4EYnnect abl e to a printing apparatus that has a
plurality of apparatus- side€-termnals, the board
conprising: 20 a termnal group that includes a
portpinUfoflcbhdactihg fa ¢Stedpohtingabaminal arh&astheORarieE eNdpparatus—side
term nal and at |east one third termnal, wherein: the
termdalg,al ity of first termnals are connected to a first
devi ce and respectively include a first contact
wheparduntsd 60 the pribtied hagerial CORERBROBICE B Idaet Bhé ahirdodm@ct
the plurality of apparatus-side termnals, 25 the at
porticeds lowaited adiaocantly & thenal least 6o¢Becdrabtenthét porgwaond
device and includes a second contact portion for
wher owuatdd oy tiee ponties paneialgohedimirneie anizagt b€ second contact
plurality of apparatus-side term nals, PF04P47* 75
portiohethet pllesdity obtiee fitst rcdntastmontibnd, antl ahe tah dede tore tthdd contact
of shorting between the at |[|east one second term nal
portignchre heraaged eass torferm inecbrtrauibibleatonandnd ncl udes a
third contact portion for contacting a corresponding
when mopiiedl orathenprintine whtavi icoptanfer, Hppalr lbsisesd decond contact
termnals, 5 the at |east one second contact portion,
portiphéds ptrangdd atyamend loé ohe retv anwavigattie orgoort inohiple waves.t he
at | east one third contact portion are arranged so as
to formone or multiple rows, and the at |east one
second contact portion is arranged at an end of one
87. r drrigting mattréal eatainembaving meuntagsthet@on a board according to any

one of claims 46 to 86.

88. A printing apparatus having attached thereto a printing material container

according to any one of claims 1 to 45 and 87.

89. A printing apparatus according to claim 88, the printing apparatus having an
apparatus—side terminal group that includes a plurality of first apparatus—side
terminals, a plurality of second apparatus—side terminals, and a plurality of third
apparatus—side terminals,

wherein terminals within the apparatus—side terminal group are arranged so as to
form a first row and second row,

wherein the plurality of second apparatus—side terminals are respectively arranged at
each end of the first row and the third apparatus—side terminals are respectively
arranged at each end of the second row,

wherein each of the second apparatus—side terminals are adjacent to any of the third

apparatus—side terminals, and
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wherein the first, second and third apparatus side terminals are connected to

respective ones of the first second and third terminals of the printing material

container.

90. A method of preparing a printing material container, the method comprising:
mounting a board according to any one of claims 46 to 86 to a printing material

container.

91. A method of preparing a printing material container comprising: providing a
printing material container according to any one of claims 1 to 45 with a board
according to any one of claims 46 to 86, and filling the printing material container
with printing material, whereby the second device is able to detect the printing

material in the printing material container.

92. A method according to claim 90 or claim 91, wherein the printing material is

ink.

93. A board connectable to a printing apparatus that has a plurality of apparatus—
side terminals, the board comprising:

a terminal group that includes a plurality of first terminals, at least one second
terminal and at least one third terminal, wherein:

the plurality of first terminals are connected to a first device and respectively
include a first contact portion for contacting a corresponding terminal among the
plurality of apparatus—side terminals,

the at least one second terminal is connectable to a second device and
includes a second contact portion for contacting a corresponding terminal among the

plurality of apparatus—side terminals,
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the at least one third terminal is for the detection of shorting between the at
least one second terminal and the at least one third terminal and includes a third
contact portion for contacting a corresponding terminal among the plurality of
apparatus—side terminals,

the at least one second contact portion, the plurality of the first contact
portions, and the at least one third contact portion are arranged so as to form one or
multiple rows, and

the at least one second contact portion is arranged at an end of one row

among the one or muiltiple rows.



