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PFO4P47* DESCRI PTI ON PRI NTI NG MATERI AL CONTAI NER, AND
BOARD MOUNTED ON PRI NTI NG MATERI AL CONTAI NER 5
PFOARAEHNI CAL FI ELD [ 0001] The present invention rel ates
in.general to a printing material container
containing a printing material and a board nounted on
the printing material cDAS@RMETIONand relates in
particular to an arrangenent for a plurality of
tRRIMTiNG MATERILe G ONTAINESS 8. NED BOARIN MO UN PE BAUKGRINYING
ART [0002] In recent years, i1t has beconme common
practice to equip | MATERIAL OO8TAINERD in ink jet
printers or other printing apparatus, with a device,
for exanple, a nenory for storing informtion
rel ati ng to the ink. AESHNICHhASIEdDON such i nk 15
es i s, anot her devi,ce, for exanple, a hig
[Ooom t &SFeunefe'eféorgre'ateﬁéﬂeﬁeﬁPF@ 16 TR Gprtainer
usj ng a.pi.ezoelectri ¢ el enent I|e t o, hj gher
°°”t%1n€a3ge“$%"@h%r'adraﬁ ianRpar "5611 el op ﬁ@rwéwgrryaterfﬂ' container,
case ere are instan es in ich_the
and f&ﬁﬂi??lfaaa%%ﬁ?d PR YrERAMRPtApparitE bapetariny disapsgd on
th connect e through termnals. There is proposed a
BS%PPWBPH? Sfor preventing the information storage
medi um from shorti ng RAcrRagNMNSAAE damaged due to a
drop of liquid being deposited on the termnals
connecting the printing apparatus with the storage
medi um furnished to the ink cartridge. [0003]
[000Howdwy spcentiveat v éhhes begare semnmoonprdctibe e edoipniok cartridges
contenplate an ink cartridge having eqU| pped with a :
usedin ifkgliet Pyinkgrs REvatbesprintite axrarpius, withredeyige.diq exampls, a
high voltage circuit, wth term nals for one device
mem%rrsrd%f iskoning infermasiongelaingttnene dekiAlao digeored R sukh ek
of cartridge, there was a rlsk that shorting could ==
cartrigigesis BRANEE Hevigotlr FRARPISE arhighuolbaEe eiEeuit te-arriramaining ink
term nal for the angther deyvice, Such shorting caused

level Fﬁ@s‘ﬂ’rt@m%ﬁwpﬁz°ﬁk§'§§"'%P?%Pm?a@@p'te& onlieheikvaltaserthag dhe driving

g\? gﬁmtl;}% paratu in whjch the  ink, cartrjdge

voltagg ob,fes Bivanpry | WoBIBFETEES AGR NEHAACERdN MG khe ink Gartridge
FO4P47*

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 terminals 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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2 cartridges, but is a problemcomon to receptacles
containing other printing materials, for exanple,
PFO4¥4Gher. DI SCLOSURE OF THE | NVENTI ON 5 [0004] An
advant age of sone aspects of 2t he present invention is
to provide a printing material container having a
cartidigdsablit 16 ®brdteth GRMmIMES BddepdAdTBY @ohiRikine otHilri gMriting
mat eri al container and the printing apparatus caused
matdphals Hor txargplbetomeen termnals 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- si dISCLOSUREDF. THEENWENTIORg nat eri al
container pertaining to the first aspect of the
[0004hv etvi advartagpbf s@se aspedistofddei resert iFRORRG i§adigrevide a
and a termnal group that includes a plurality of
printirigr material pom@irer havingeasiuraite of eleoitds | whérelradaaangk & the
| east one third termnal. The plurality of first
printingrmateaiab cant@iree mnddhe grinding @ phiates cdesddciey ahertihg between
respectively include a first contact portion for
termmahi et bagrevented espexhatiedg termi nal  anong the
plurality of apparatus-side termnals. The at | east
[000%ne A Scstrabpeet nf thed inventico prneddesda pdntihe metedal dohkbainere
and includes a second contact portion for contacting
detachably adeplmatde hy atprintingadppanaing hekieg@ pivedlity pf epparatus—side
apparatus-side termnals. The at |east one third

‘termingtsmThalpringing gnatetiel efetteiner partainirghtr thenfy shesmeenot the

. at least one 20 second termnal and the at |east one
inventiginrgprorriseisrafirsdrrgviose b ugeond devicecandonterotinal moeur thet includes
for contacting a corresponding term nal anong the
a plurglity &f ffirst termuairarhitrst singesecpad ieraingl. anthat least ens third
one _second contact portion, the plurality of the first

~ termipahThetplunghitt phiist tarminalsearatcaneasteddivethetfinst devine zed

portion are arranged so as to formone or nultiple
respechively mekidgta firsh sontasd rostion forceentaetingaraormspprding terminal
arranged at an end of one 25 row anong the one or o
amonﬁmhﬁiDgwé'fwow‘s@pqawe'ers%eéerrremﬁ@- { Be @hdeast ioneisegond terminal is
mat eri al container, pertaining to the first aspect of )
connggied;tq\ibRisegAnd druce évdiaciugess acecppd cratast ppriignefor contacting
secong, term hal] s connected to the second, device are

a cortespondiRg tarminaamnRs theRlbrally odarerratetitsida tespinglonde at

adj a t to PFO4P47* . . :
least onJe tﬁﬁg 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 contgct 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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3 the second contact portions are fewer in nunber,
and consequently the second term nals have |ess
PFO‘”FVI?eI i hood of shorting to termnals include other
contact portions. Accordingfy, damage to the printing
mat eri al container or printing apparatus caused by
the S460RdPoAtddtHbraans B RV aRInafhbRF, drRiditiRdquént i/ teddnd
second aspect of the invention prOV|des printing
termifRi €havd 88 Mikalinudd of HHoRERE B YeriMHAlL dbd1€dd BtiRrRidnBddtNibrtions.
apparatus having a plurality of apparatus-side
Accdréinglyl abmagd 66 tie bAhtiAg nsRbGal Int&iABE 8t peRtIMEASPratRdcaused
to the second aspect of the invention conprises a
by siidh Shiortiayicaf bedpraeemrd dlensidaeed.a group of termnals
for connection to the apparatus-side termnals and
[00GANPA sdcvgdaspeet &f tHeyin@éntiorn povidbst @intingahaterial cb@sier
one second ternminal, and at |least one third term nal.
detadieblypmouatdbie to afprintingtapparatud &lasingraeploadniog of appiratidieide
first device. The at |east one second terminal is
terminaimn @bk qatirt b gtrhetesiaC ometathey ipeetaintig tedisd sécqmalrddpeit of the
the at least one third termnal is arranged relative
inverttonatorhmdsts afipdrdevare, af sddead aleviceas graneobagamehls for
termnal, wthout a said first term nal therebetween
conneptian to ¢z bpmaretidi—siget ieominafsoand hempsieg tai Waraliby of first
shorting between the at |east one second term nal and
terminhts, at ldaghone sreotdigrthinaleamd atleasf 008 8hirdtemmidalnFhe @lurality
the printing material container pertaining to the
of firskteyminals pee conmxfctedhdo ithe dinsti devicatTHeeatsleast por sécmdoferminal
the at least one third ternminal is arranged relative
is copgecteditedbe sacpud tevne oht teaet atpdrders bf treat Emehdne third
termnal, without a said first 20 term nal
terminakisetreanged relativatto| adsaston pordionedst therat Ieastaoneesedand terminal,
. shorting between the portion of the at |east one
withoupjar ¢pig grﬁﬁ tesminghtharpbejyesenon adfleasieonst diresdion, forethe detection
second term nal have a greater tendency to occur than
of sheriing hetyesatthe ah ledss anersacopdtaimiapl anththe: #tclegat ome third
term nal. Accordingly, in the event that the shorting
termigak ween the first term' nal and the second terni nal
_ ccurs by a drop ink or foreign matter, it is
WOO‘ﬂi gmcy%éna ’FQ(E’T%/PE“PMg ragerigl sontaipetRarii Bne ttadhp ciecppf aspect
of the at Ieast one third term nal and the  potion of
of th% m—!fea%'ov Afstadie Peeishel ther # lsast aneth Uttaqmnalaﬁarragged
tected as anomal y As a result, damage to
fe'at'}s? it @t iRpshg: RaEian °£ She &t heast anepteeqnd ﬁaﬂ%eﬁﬁiawatmgt a said first

ed by PF04P47*
termlnaal t?nerebe 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 also occurs, and is detected as anomaly.

 As a result, damage to the printing material container or printing apparatus caused by
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4 a shorting between the first termnal and the
second terninal can be prevented or reduced. [0009] A
PROAR4{Y 1 d aspect of the invention provides a printing
mat eri al cont ai ner detachabfy nountable to a printing
apparatus having a plurality of apparatus-side 5
a shbeingibtaleen The fipdti tRi@l BBd efid akcsHNteriniRl cBE bleairBl éited or
to the third aspect of the invention conprises a first
reduded.i ce, a second device, a group of terminals for
connection to the apparatus-side term nals and
[0008D A itlsirdgspeqil dfrthkiityer@fonfirbgides tagiriAtial material kedSiner
one second termnal, and at |east one third termnal.
detadlublyp mouatditiey to afprintingtappearatun abgingraeploaiing of appdratidieide
first device. The at | east one second termnal 10 is
termgalmn dbbeqatintiogtrhategia osritathey ipeetainlinetathd gasd aspreet tofiithel
termnal is for the detection of shorting between the
invergion e@sprisese fiestadudidec mmeasahd aledicehe gadud ebsdrnimes for
third termnal. At least a portion of the at |east one
conngehtiom t¢ thevap@dratis—soeateetdinabdarat eompsising agblutaditgs bf &irst
portion of the at |east one second termnal in at
terminglss ait tsast odé second hernfifal| &0d 61 least onelithigd tterntihal. The plurality
printing material container pertaining to the third
of firat prrotinal$ are¢ henneviedttd dhe fiast dedet. Theparleasmond s¢drndaterminal
| east one third termnal is |located adjacently to at
is copeepied 4o fbe tseomndfievine Bhe heleest one thied dernindrinifoathe
As aresult, shorting between the portion of the at
dete¢tionsefl mstingbetivean thenall leasidonéeeputd tmmofal and thetat least one
. least one second term nal have a greater tendency to
third dexminal A4 heash o portignnitthe e loastiane thindsterminahisnlaicatedd
. the second termnal. Accordingly, in the event that
adiacenty $p @t deasy a pritineal thaetfieasdtonecyarionditeeminat ineat least one
. second term nal occurs by a drop of ink or foreign
direcHafter, it is highly likely that the shorting between
ﬁhe portjon of the at |least one third term nal and
[001Q] e Assprding ta theeriniing materia) rentaiceeertaipinetal tha thid aspect of
,occurs, and is detected as anonmly. As a result,
the inyentige atdeptied pPItRN fltheattelenst O%zh”fﬂ Hemingl ipipcated
. printing apparatus caused by a shorting between the
adiachn{ISE0 AL J4Ashal PorHAN? éﬁgéég‘?ﬂft OPErFCAE tEETINBl As a result,

revented or reduced., [0011] A fourth aspect of the,
shortig RETE G thY BOTHA O b 'ﬁale%#?'&f tec”ahgajmérthe_potwn of the
at Iea%gbggga?gégg F%gn%%Hﬂ%ﬁ%‘og%ﬁg‘{rbtgtnhggcyapf gcr:gl.tlrut all:]laS Ionrr]t?ng‘rjlbetween
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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PFO4P47* 5 The apparatus-side term nal group includes
a plurality of first apparatus-side termnals, a
PFMB‘Pur ality of second apparatus-side termnals, and a
plurality of third apparat us-side termnals.
Termnals within the apparatus-side term nal group are
The appsages-sile @Smirdl ERJUp iAclidesth glaalignsr 688 oRPaFAUs—side
plurality of second 5 apparatus-side ternminals are
termiresQecplukaity ofseediLsb@irat@csiderermihalshand krdlralignoitird
the third apparatus-side termnals are respectively
appaaatuangide tatmiaalehTentinalk Witiin the appshat rsideatdtimdfal ehsup are
second apparatus-side termnals is adjacent to any of
arratidee sd &s ta fapparfatiucovs adé stesmd raw. Thelplaradity bf sBgond
material container pertaining to the fourth aspect of .
apparieistsidenéindinale anpiresestively drsdngde\dtcaachaerkkeOth@ first row and
device, a group of 10 termi nals conprising a plurality
the thirdfappatatuergside tdrenindls ake asdpeafieelyeteandet eitrdaahl endadfcthe
at least one third termnal. The plurality of first
secondrpwnBheh af the sevech @ghatatuthedé iterstinald dy adiacandtaary of the
respectively contactable to a correspondi ng term nal
thirdappatatusreside teminalppBireapristing thetdréa wontdiser déreaining to the
| east one second termnal is connected to the second
fourtheasipeet ahthd mveetigrectinpebes adinttadeais, e secand device, a group of
correspondi ng term nal anong the 15 second
terming|sag erorrésing deluralitv effist t@ineinals, dleleest one sehomditerminal, and at
termnal is for the detection of shorting between the
leastzane| dirsh tesminag eldenel uradityrioh fir staredminials arte ¢eaectemhto the first
.third termnal and is respectively contactable to a
deviceppntbaligoiegp fiefitedy spntactaiie g at ¢reredmondingdepminat awoss tlke first
termnals. [0012] The printing material container
appafdps 6ide FRyminple.nEhe luleapt aspseeonst tariminal 29 cpmenied éa the
can afford working effects anal ogous to those of the
secopg dayicp @ndds spsractivelygantaetablecia acarmsgrensing terminaltamong the
aspect. The printing material container pertaining to )
secophapp gt sidedermingls. tThe atrigesttanenthing)tesmined irifasdhe gletection
practice in various forms, in the same nanner as the
of shgrting betyernthe ihleass mngi sesendnerringerndhthe #glepst err third
first aspect. Vﬁﬁ 0013] A fifth aspect of the jinvention ]
term'ﬁ?*oﬂndd'éggapﬁtr ¥ RePtagtale 19 acostespREding segainakbaaeng the third
attachable to a printing apparatus having a plurality
appar&%”%ﬁﬁ%rtﬂﬁ'&aiﬁ'de termnals. The printing materi al
ontai ner  pertaini to, the fifth aspect of the
(0014117 2R iR tBE mateeabSontaineE pertainnto thestaustiatast o the

invenggrcmI c%nta%orpa viaolrkiglg%%cishglt'lalogous 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 manner 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 prini:ing material container pertaining to the fifth aspect of the
invention comprises a first device, a second device, and a terminal group that

inciudes a plurality of first terminals, at least one second terminal and at least one.
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includes a plurality of first termnals, at |east one
second term nal and at | east one PFO4P47* 6 third
PROAPYr minal . The plurality of first termnals are
connected to the first devicf The at least one
second termnal is connected to the second device. The
thirdateritrast Tinplurdlity lodl fit & t8rmedald srdf Odnrideeedled €6 fiRRt ddlvice. The
shorting between the at |east one second term nal and
at [ehbicotd stemii tadmind d Enited Balthe EaSdhdDleiée THRY 46 BaétSone
has an 5 circunferential edge, a portion of the
thirdciermitiaf & fortthaldegelgiorodf shmtihfibetivéat the@l lehatcbhg sed@ond
portion of the circunferential edge of the second
termiredl ahd ahe abdeast poktthed tefminbie Each of whé esenibalalhaedge of
the one first term nal facing another portion of the
circugnfecantfat edpé i aportdgeofathetdicuadeandiat edge bAthe tHiel terminal facing
| ength of the portion of circunferential edge of the
a pottitrr of ther siruahferentiabedge of bansédaid @hminut apdatpotionfof the
the 10 circunferential edge of the one first ‘term nal.
circunffédstitiahedge df hige boe finet f@rmittal fapin@besthal poctitrasfitdre
pertaining to the fifth aspect of the invention, the
circungataritiabkdgh ef plur séamddferminat Uitecleepth off thedeatioh dfhe
third termnal is longer than that of the portion of
circumferesitiat adéeptbhed tiirdthymirgd ig legenthan thet of ¢herpnetian of the
~ As aresult, shorting between the third term nal and
circupiferesdiebadee ef Hisene fitateteamir®l.gr eat er t endency to
Qccur than shorting between the first termnal and the
[0014]ec dingording i the printins miiteralycontainehperainitte ot fifble aspect of
shorting between the first termnal and the second
the 'm\@nﬁipﬁaﬁleol@dsa’#sofb’sheapmisp abfeifcuirnferentigh edgmottitet dird tierminal is
IS hly likely that the shorting between the
'°"g%élﬂ?" g'hatoqf theepastion @fshe siveumfaredtialeedgenef] thgrmnet first terminal.
|on of . the at |east one second term nal also

Asa el shogting batweendbe dhirddenmioaland thessecondgarminabbave a

damage to the printing nmaterial container or f)rlntln
greatabﬁ%n%?mg te ArsHl than sharkipe betyeehthaliest teraing| ard the second
nal d the second term nal ,can be prevented or

tefm'P@'dg]eeaf ding bdiéi‘e,&vgi‘&’fh?téﬁﬁééf’"mg %Weleﬁ\ﬁémﬂr%termmal and
rovj des aboardlgr; %abl on a_prjintin mat er

the sgesft ‘f%gv”ad&caevﬁa PR &€ fibPrefareien TR ity gy likely that
us that has.a rat ys- si
the st b gleeprﬁé o Bprtih Rotheegtelebeh e G Frerfmmasangéésmtwn of

The 2 boar ert ai ni n ect  of

the of fsF ROa EFBAT LERDFTIGAE® BorireotndiiAdecirnencBti Asp resutt,
dama?%%g?h%H%F’lgég%e?%ﬁﬂnﬁér%gu 'I:ZJ t?rflg g:aggasrtz-att}seéamusgglby a sﬁortmg
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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and at least one third termnal. The plurality of
first termnals are connected to the first device and

PFO4?‘Qspectively include a first_contact portion for
contacting a PFO4P47* 7 cor?esponding term nal anong
the plurality of apparatus-side termnals. The at

corrb SRSidingoRemiRC amdng ehdpRblity Sofppartladige té&nlifds. The at least
second device and includes a second contact portion

one E@toraotErmiral RYcenreREdHs RORRE BEcded Heviat aadnuddrea second
plurality of apparatus-side termnals. The at | east

contagiepbitiondfor @ Atataing iaScdreé sgondingeiee@inabBmohg thé BRIralitp o f
between the at | east one second termi nal and the at

appdratastsidagetrhinald. Tee at halst oandhirdakedigal i@ fohithiel detatiaatof
portion for contacting a corresponding term nal anong

shortihg bptweeal tHeyatoleasipper s cthdSicthmiriat and nbe at |eH3e oak third terminal
| east one second contact portion, the plurality of

and inkkideE rasthircosiirdadt potibhdos corirdtinha airrdspaatingrterrhinil among
contact portion are arranged so as to form one or

the plutalityp bt apmarstusThide dbrrhipalst Thaatdexxtnohecsrtivadtcohfact portion,
portion is arranged at an end of one row anong the one

the pwralityt of theefirstwont{d@béiions, sedahe atdsastatnecthirdhentact portion
i nvention provides a board nountable on a printing

are aregnge slo asoit Birmegnedert moltizid yows.t Brhableest ona speontd ¢congact
apparatus that has a plurality of apparatus-side

portipeigrarranged Fhen gnd of iong rawtamend theoemeapnewltirde reesond
device. The board pertaining to the seventh aspect of

[0016lhe A meanth @spednglt thedaventian provittesi & boanddnadhtablgrasup printing
of termnals for connection to the apparatus-side

material peritginer setackehyratsaahgble topa priating ppegratis that has a plurality
termnals, at |east one second termnal, and at | east

of apgagatusiiside tererimglaalhe mmirting watarial woptaingr has seaondifisivice. The
are connected to the first device. The at  |east one

board gegatningetonihieateviesth aspradtaf dhe dnyandionceasmrrisgs\a tiest dayice and
| east a portion of the at |least one third termnal is_

a grogp o4 YgEminals| far icoBnecdion: to desapraraiyist sidp termipals and comprising a
bea&g,zo one second termnal, without a said first

plurajity, of; first temaipalseatneast pre apconshitarminal and steleasionne third
the_detectjon of shorting between the at | east one

termiggl, Jﬂa drplinat I*%?ﬁ JEHiRRS e |coRspctsikior Wherirst dpeRaThe at

0017] A,eighth aspect of the invention prqvides a
least 98 408 CpaBIe o ogngeiediorige TREOBHdaViaeoAt dfdsE A Portion of

: t achably. attachapble to a prjnting apparatus that_ has
the af a3t B3R thir 3 bR RA i astat  Re letiye 1B ertrBant & Porgiqg of the at least

rinting.materjal. container has cond devi ce. The
. one s%coné tergmrqgl, wl{t'hout a Saitdaflli’8§ tern?inalsﬁeré})etween ?n at least one

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 terminal_s. 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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board pertaining to the eighth aspect of the invention
conprises a first device and a group of termnals for
PFO4R4dhnecti on to the apparatus-side termnals and
conprising a plurality of ffrst terminals, at |east
one second term nal, and at |east one third PFO4P47* 8
termirRil.MTH@Eblural B op Fivstalek inihalf afd ESinebeddid i fidf&levice. The at
connected to the first device. The at |east one
leastS@EDBECArRN f8rMital isScartieaesd 68l thd sédmds@niyl TheVAtCeastIbves third
at least one third termnal is for the detection of
termiadid forghbelev@aivrt dfestirtihg dstwadietHeesoledst eidE&&dnd Brhinal
the at least one third termnal. At |east a portion of
and tHeeatalkabteasd ttorktdrhinadl At leastranaltiorns of dtabedast one third
adjacently to at least a portion of the at |east one
termiat cndchrdadiadentivitoadt leastsd portéordof Bt dtoleast OREL8¢cdhd terminal
ninth aspect of the invention provides a board
in atrieanttael diratiod. printing material contai ner detachably
attachable to a printing apparatus having a apparat us-
[0018] deA nhitthiaspéctgefoie inverttidnnelovilies aabqHrd maduritybleforf & psinting
apparatus-side termnals, a 10 plurality of second
mategippav@birer siethc Hablynathadlmbleatd a priptivg abpanates héving @ apparatus—
apparatus-side termnals. Termnals within the
side tgpanaltansumstibd indndenalplyrblypofafiret appamnted-sgte @smirals, a
forma first row and second row. The plurality of
pluraityc ohske comdaapreetrtusTside teminalal andaa eluralggpdfahirdepparatus—side
arranged at each end of the first row and the third
terminp|saf atminalsi wighinttbe mippatagusrside taypéml ievelpy arer araanged sa as to
each end of the second row Each of the 15 second
form gpfirat sevwandisgecnd row nbhe plusalifylj deenend epparptus-sidecterminals are
third apparatus-side termnals. The printing materi al
respecdivield areangeskatseashrenddel/ theefirstirewpwdrihe pbird @ipnarajustside
the ninth aspect of the invention conprises a first
termigalsj are rapredivghoarsarged &y eaatagnd otthepsecsindgow. Each of the
plurality of first termnpals, at |east one second )
secop@pRpHAFUSaldg tarminalssie asiircent Ap aavtadithe third apparatus—side
lurality of first termnals are connected_ to the

..p . . -
termipals {he gintiae giadend condaipas Pat 665N/ devier- ddtedppasdingripining to

corresponding termnal amgng the first apparatus- side
the "thFrﬁSHawsf?f thednuentiatueemeigessa distigdedrpndip grgup of terminals

compgig%ggélggqiégp%t%lesé%?‘g'l%nd d%:l%tt%and %%p{:{g:sﬁgﬁi&gtl,\égldyat least one
. ,secan paratus-side termnals. The at |east, one
third f‘?ﬂ”i"ﬂgt Therphisplityofiyst toranaalp ete cgANGAtedSH &?ﬁfﬁ@t device and
east one secopd terminal and the at

are r?s%tg\gﬁsglﬁégﬁﬁ%%taélpéprﬁ fQfresponding terminal among the first apparatus—

side 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. 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
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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25 and is respectively contactable to a correspondi ng
term nal anong the third apparatus-side termnals.
PFOAP43H19] A tenth aspect of the invention provides a
board nmountable on a printin% mat eri al cont ai ner
detachably attachable to a printing apparatus that has
of agbaPhtubaditié YerttiRAIEATRe Brinfihg ARB&iAtdoptAihélendLEdd il dovice. The
The printing material container has second device. The
boarb @@F@ires tathd thth Qspbet bRIHeinASRAH cOhphidtd 4 RY&Nddvidt and a
conprises a first device and a termnal group that
terminat ktoid@sthat fHolliddsi 4 Bluedlitl 1ot Slrstt airimad, ot |8dstl @RSEe ORE terminal
second ternminal and at least one third terminal. The
and @ leastl brieytlofd fdridialt BidTbladiRy F irSOtHR 26 atD cbivedded to the
first device. The at | east one second termnal is
first devieecTieglat eakhene eeoasd daviind.is Thenedkd lteaht seBénd device. The
third termnal is for the detection of shorting
at lehst oveethitdneraminal &aklr thealetecttondf seirtingdetvadeh tHicatalleast one
| east one third termnal. Each of the term nals has an
secood teumhalr @l thel atddgst, oree thord termiredl. Edvh &f theurkmiraid had an
edge of the third termnal facing a portion of the
circuoifexantibbe dgt, iagdortidg @f dhe tchreusderentlalt edgei ofatheathitdaerminal facing
portion of the 10 circunferential edge of the one
a porfionstf therairicnadferdfeatinhedgmoft ther squontlitermiotl afda portion of the
circunferential edge of the second terninal. The
circurdengnhiabédgenef ther eneofirssfterninatfacirer anitherd padige «fthehe
third termnal is |longer than that of the portion of
circutrifierentink edgef of thet sexlond dgemiohi. (The lemgthfdfribe poetion ofl .
[0020] An el eventh aspect of the invention provides a
circupnferetitipbedaeats hecthird tebmpnal it longemtdiaarthat ot thet pemien of the
. detachably attachable to a printing apparatus that has
circugnfengntipla¢deeyofotheagsafirst dscminde t erninals. The printing
terial container has a second device. The board
[002Q]er Ani slpyRnth @sphet of teeinyventigperavidss a hearidrvewntable on a
. conprises a first device and a term nal group that
printing Majigdal epntpiags detachpbly Attaohable toj g printieg apprrtys et has a
| east one cut-out portions into which a respective
plurality Qfppaeatis Tride Rsaneals the priatinpmatenialioegtatagrchasp second
. coptajner can be inserted and at |east qne third , ,
devicpefing fgard PEstainipe tp dhe elevsmth aprectifrthe inyentignecomprises a first
. connectable to the first device and respectively
devicp ﬁepﬁd*eermwaﬂ EFeP Bwttndideont legat A plurabiy efctinsh gegminals, at
corresponding term nal anong the plurality of
least gpp SUETQIE_ROrHENs KRaviieR a "‘i’%’éﬁ‘%}t"el sesend dpgnigalpaynted on the

. ..termnal is connectable to the , )
printing mr;]'terlal contaﬁner 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 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 least one second terminal
and the at least one third terrﬁinal and includes a third contact portion for contacting

a corresponding terminal among the plurality of apparatus—side terminals. When
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second devi ce and includes a second contact portion
for contacting a corresponding 25 term nal anong the
PHM%Vﬂrality of apparatus-side-term nals. The at | east
one third termnal is for tfle detection of shorting
between the at | east one second termnal and the at
mouht@dSdn tHeCpriftingdmbedral Bahtaai, tHICAUMESt and BhiFdl c6MALABbrtion is
portion for contacting a corresponding term nal anong
locatdaeadiddenglyi toythefatdppar @ielsecwnde: dneddtl puitisn. WAEM mounted on the
PFO4P47* 10 nounted on the printing nmateri al
printirpvhaidnial cohtfather] tHee@SleadiNénd BédshdCesHtaet pP@ioch| e pigrality of
| ocat ed adjacently to the at | east one second contact
the firet tbotact Yhetion) uAd elle an lda’€ onprihint icogtamtpirtiah are arranged so
contai ner, the at |east one second contact portion,
as td feempbng at multipdé rowfenNfién slountsd &t the pribtion atéidl doR€ainer, the
at | east one third contact portion are arranged so 5
at least ¢re $aromdorventact patkibh it armaepsd at\ae enadrdredrodnambeg the one
printing material container, the at |east one second
or mulbipteactwsporti on is arranged at an end of one row anong
the one or multiple rows. [0021] A twelfth aspect of
[0021he A twelfthi aspept of tikemvanbom pebvidema bbaisl eonrecaable to a printing
printing apparatus that has a plurality of
appatgipatibatusassa dhiralgy mfrempsratiibresido berchinads.t Bhenboay dt peridning to
the twel fth aspect of the invention conprises a
the twelth asnecyrofdpe timeention dontteisea a termiral igtqupothattiimgdudes a
termnals, at |east one second term nal and at | east
plurabityeot firist dermioalsi ataleastThee gecond tergindl ahdragtieasrarienthirst
are _connected to a first device and respectively
termingk [Thelaratity ef fivsdricerginalscarei aomneotedciona icsti dryiee and
corresponding termnal anong the plurality of
resp%w&lvame@dgiad@rsmomfmmrt'mhgora@ontea@mg 8rrerssponding terminal
termnal is 15 connectable to a second device and o
amongibe pieslity elarnaiattsnside tepiainaisohhe @t leasttonetsasgnd derminal is
correspondi ng term nal anmong the plurality of .
conngeahledtio & serei dyias aad $nclq$@ geeconsheentgnt pprtiqngfor contacting
termnal is for the detection of shorting between the
a corggspopdig tefainakypeng theplr#iy odrareriusisidetyminte The at
thiﬁg,terninal_and includes a third contact portion
least e tagAtaEpinalhisdor dhe detrshigny shertma etwassniyeratdeast one
urality qf apparatus-side 20 termnals. The gt | east
SeCO&ErMﬁaQGBﬁ@ﬁ?aS&wi tbird "Fﬁ'@"’ﬁF av%mcﬁeﬂeéfa thied poiapt
.cont act prtions, and the at |east one third contact _
pm%ﬁfi%ﬁt#@% FargERP e NGl GPIANGHES Aurality ot pRaratus-side
| east’ second cont [

termié%‘é\gﬂb%g? gal%ts’éﬁn%ﬁacgr?c? 8ﬂ:étact portion, %ﬁé pPu?f:raﬁtlyo& tih% 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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row anong the one or multiple rows. [0022] The boards

ertaining to the sixth to the twelfth aspects of the
PFO“F”r?\*/enti on 25 can afford working effects anal ogous to

those of the printing materildl container pertaining

to the first to the fifth aspects respectively. The
man R4 e eDSiAtA NinB ek riad chitinevi peithikiRg &b eNE Mt & @SORCHBh aspects

may be reduced to practice in various forns, in the
respSaieyY’FO4P47* 11 manner as the printing materi al

contai ner pertaining to the first to the fifth aspects
[0028FsPRed hv@leyand OthedlobEtes afhavartardingtfbgiured)jpbsts and

characterizing features, aspects and advantages of
advahtezeprof T@8presvraibvamion will beeciedrefomf thenddsaeiption of preferred

description of preferred 5 enbodinents presented
embddiment sapr@gntuid el aldigt wieh ekl Bitguhes fighfdsEF

DESCRI PTI ON OF THE DRAWNGS FIG 1 shows a perspective

view of the construction of the printing apparatus

pertaining to an enbodi nent of the invention; 10 FIG

2 shows a perBREFt DESCRIRETWON OFHEHE ARAWINGS on of t he

ink cartridge pertaining to the enbodi nent; FIGS.

3A4IB. 3 bvwdi apespeciive view cforhst canstiushioofoftthe poiméing apparatus

pertaining to the enbodinent; FIG 4 shows an
pertdiking$0 matdnabodiment oftret inmemient of the ink cartridge

in the 15 holder; FIG 5 shows an illustration

sHdGi Agholve d pkrspactive digw oftthectredtiustivhefhibe der gartridge

FI GS. 6A-B show schematics of the construction of the
pertaiing 4e thereotbadinggnt: FI G 7 shows a brief di agram of

the electrical arrangenent of the ink cartridge and

t HdGBr BATPrjoapdiagramssof the ®ingtrugtioh@fidhe biorrdpertaining to the

di agram of the electrical arrangenent, focusing on the
embagdifrent; dge det ecti on/ short detection circuit; FIG 9

shows a flowchart depicting the processing routine of

t iFéGCﬂlﬁhPWGQ’@ illgetration shawing abt,agg@ggj: of the ink cartridge in the

hoider;

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 type's of terminal lines on the
board;
FIG. 11 shows a flowchart depicting the processing routine of the remaining ink level -

detection process;



FIGS. 10A-C show illustrations depicting three types
of termnal lines on the 25 board; FIG 11 shows a
PFOIP476 e har t depi cting the procegssing routine of the
remai ning i nk | evel detect il‘én process; PFO4P47* 12
FIGS. 12A-C show timng charts depicting tenporal
ChRIGR: 12A-heh&h OiRdindghardetiegicting tempbiat chartealn theGhorting~
sensor voltage during execution of the renaining ink
detektivelenablet £gidl aRd RepsRSHltakk Qurihg 5@OMSoMBf the remaining ink level
illustration of a scenario of shorting; 5 FIGS. 14A-D
detestionvptodests; di agrans depi cting boards pertaining to
variations; FIGS. 15A-C show second di agrans
dePfiC tli3rghdacaardslupeation bf aGckaanaof ahbamg:  Fl GS.
16A-D show third di agrans depicting boards pertaining
3 t OF NAH. i 1dtA-Onsow FitsBSliagtdAs [deplmingdhcagdapsrtdi@pigciol Vigiations;
the construction around boards of ink cartridges
pefliGa. 1ibAgCt shoraseatndodisgrat@ ddpiERingliBosrds phwiniigRrsvariations;
sections AA-Ato DDin FIG 17; FIGS. 19A-D show -
f oGS 16 A20r shosv thépl ditgmagnsbaegri ckéngoleodrds pientgirtiag to variations;
variations; FIG 20 shows a perspective view of the
corl&S: ddArBrstoiv dikgramskdemaeting thpecomsdrucdioni argundbaards of ink
variation; FIG 21 shows a picture of the ink cartridge
cartrjsiges aientamjng ¢o aaxiakiorst i on being 15 attached to the
printer; FIG 22 shows a first diagram of the
10 cdri&sr 18ArBrehoiv ¢hess ispkticny ArAdgeDpin &iGi by to a
vari ation; FIG 23 shows a second di agram of the
c &S 48ArBrshoiv folethi dirgremst dandeféing beardaippitaipintavariations;
variation; 20 FIG 24 shows a third di agram of the
c di&t 2Q efroven a per sestivakievaof thelgenstpestian of e inl cartridge
variation. BEST MODES OF CARRYI NG QUT THE | NVENTI ON
pertamopg 49 apmsgdionent s of the present invention will be

descri bed bel ow with . ) o o )
G 21 shows a picture of the ink cartridge pertaining to a variation being

15 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;
20 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

25 reference to the drawings.
. [0025]  A. Embodiment

Arrangement of Printing apparatus and Ink Cartridge:
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25 reference to the drawi ngs. [0025] A. Enbodi nent
PFO4 angenent of Printing apparatus and Ink Cartridge:
04P47* 13 FIG 1 shows a Qerspective vi ew of the
construction of the printind apparatus pertaining to
an enbodi ment of the invention. The printing apparatus
FI00sass a perdpecsicalvidwe efl the cdwdatisdtionaohihieprivtimg dppacbtus
mechani sm and a head drive nechanism The sub-scan
pertdinind toemrhanbsdimeat of g8 inkentisn. NEHengyintaeespdaratnst®O0 has a sub-
sub-scanning direction 5 using a paper feed roller 10
scanpfeed megkHayisa, papein foaefeat mirchanistn, ahdwrheabhdrivieainachanism. The
scan feed nechani smuses the power of a carriage notor
sub—2carpfeeglcinpelowdsre carrieshthe privtimesgarenifhion tier ab-iscmrang direction
carriage 3 connected to a drive belt. The head drive
usingre chper freddmileeil aopeiatt bheadhpsr ferdmetbronot bigown. The main
carriage 3, to eject ink and form dots. The printing
scangppdmeahenit000s exdihiet payvearl dfya comage swston 2rimi necipootatelin the
circuit 40 for 10 controlling the various nechani snms
mainrasanhipg elireation @. carhieserdiaenoeeteddio  driveibelt4Dhe head drive
connected to the carriage 3 via a flexible cable 37,
mechaprs drivee acaint ihege S3mewmtsdi aretheacdrolede, 1o etelet inde amd form
head 5 nentioned above, and a carriage circuit,
dots.qehecprining prrasatusTHIOOrasiditéionally jcompeisieg memiaingrontrol circuit 40 for
attachment of a nunber of ink cartridges, described _
controffingrthe pqions mgahanises mantioned dfirve. Theenain cohrol sircuit 40 is
print head 5. In_the exanple depicted in FIG 1, the
connggliedde Uejearraey drvizaffoxiblecebledfent of four ink
arﬁridges, e.g. individual attachnment of four types
[002@f iTHR CakHags P FGENEiSAE & haldey bItheleringdiend\f meagedabove, and
rukcyan,ink. Four openab)l e and cl osable covers 11

a cargge &YeULHARForBef IRtehol Reoholden Biis dasned forcatiaphmmat of a

cartridge. Al so disposed on the upper face of the
numbgg ohin ALty g, detsy eSuplary Rt isatieiated rarthe ppey farg of the

o 8 By S LT B
sl bEI P A s B Tl B9t B A5 5
coreEh SBTEUME R ey PS5 ok ke g closabie

: cover;sglﬂ}’v ﬁeg%tggé%gisﬁﬁ%eé@g%? é{{ gé:c%l_nll %@a%%iggﬁeg%ar{d%e. Also disposed

on the upper face of the print head 5 are ink supply needles 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 boat;d 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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25 an illustration showi ng attachnment of the ink
cartridge in the holder. FIG 5 shows an illustration

Pﬂm%ﬂomﬁng the ink cartridge aHtached to the hol der. The
ink cartridge 100 attached fo the hol der 4 conpri ses
a housing 101 containing ink, a lid 102 providing

bottarh dack of tie héwsiep e Bgerefis Fhendtbars irOsubRl; orfidr® into which
200, and a sensor 104. On the PFO4P47* 14 bottom face

the adbrenhenthooediinigsdgbly hbedle 8 miséasvdtknank icalkriglg® a0V is attached to
orifice 110 into which the aforenmentioned ink supply

the hodd £ A& theagipes edbe bf thk froat fidedBR oI @Pe iIhsusihl dOhateteis
the holder 4. At the upper edge of the front face FR

formed atfleretcastiog 10810 hies owes silobfrelte aefdteanédhs &ant dace FR of
103. On the lower side of the center of the front face

the HeRsimlg B 1t therd cukirmgd BOkceher 85 imuhdedrby uppercaet bwiEdFibs 107,
bounded by upper and |lower ribs 107, 106. The

106. Fheraéorentanticedd boardl2@DOts ints thistrecédd $0%F ddessenk06104 is
The sensor 104 is |located in the region posterior to

locatetién tloareki@d 0ostEhier $ehsebod@420% Tiseskrisor 184 éctised to detect
remaining ink level, as will be described | ater.

remajreBk [Fyed agnildepdesaribeddatarr angenent on the surface
of the board 200. This 10 surface is the face that is

[002&x pdd@d3A slepivss the sirdesathent emthdsanfabeobthesbarnd 208d This
on the ink cartridge 100. FIG 3B depicts the board

surfages thelass thabin exrosside.tha avbside vdleotthgbpard 20@ispunted on
.at the upper edge of the board 200, and a boss hole

the inggoaritgdge | R I 1GadBtdepiatetbe bedb2@f vieedform dhesile. Asboss
shown in FIG 1, with the board 200 attached to the

slot 20cigfermed abthe Heparragerry the boand 28@sanrys bass halgg202 is formed
formed on the | ower face 15 of the recess 105 mate

at thgfqwer: speerfdtbediogrd 200. Axghew imEIG Koyith thepboard 200 attached
respectjvely. The distal ends of the bosses 108 and

to the detensel 05 giiiechausing tlle bossss kPhgnd A2 fergagdion sbp lqwer face

o g G S 5585 St e o 5 e Wepoctvoly.
The QS e o SIS0 b b ARl boar
200 3oL AL PN (TG SNl S Wi the cover

o0a6] 2 B S99 e S e Y e
et AL SR 6 b BT S 5008
rotatarb% % gl?t QQMWQ%ha&rEWith 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 cover 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
fhe 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 ciosed, the ink supply needle 6 inserts into the ink supply orifice 110 of
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the ink cartridge 100 descends downward (in the Z
direction in FIG 4). Wen the 25 cover 11 is

PFM%‘grrpl etely closed, a hook 18 5of the cover 11
interlocks with a hook 16 of'> the holder 4. Wth the
cover 11 conpletely closed, the ink cartridge 100 is

the iskcargidige 1100s andltiagimknsdntiined hotldemk&abyridae @0aistdupplied to the
menber 20. Also, with the cover 11 conpletely closed,

printidzeap pakaisis POI0Y vt mkGsuppiendeaild BI As thile be ko paeplfyom the
orifice 110 of PF04P47* 15 the ink cartridge 100, and

prectli@gidekciimtidraithe thk cartlidgd hG0 asttsdidgetolhe hddaup plireshns of
to the printing apparatus 1000 via the ink supply

insentingdt eo Gis tAsnawd in the fappandeditedtioanoftthe Z priededll@gd and FIG. 5.
description, the ink cartridge 100 is attached to the

The foivded didedyormebtte Dfaxisi inddGt drapdi RIGs & hall tats ooy eefierred to as
the forward direction of the Z axis in FIG 4 and FIG

inserBionSifEéiohafwhe dhldcardidtdgo0Qf the Z axis in FIG 4 and
FIG 5 shall also be referred to as insertion

[003@] r Retuorinofo FH2 3, ke bantd PO} ehdlDbe dpo@HBd MethernTingarrow R in
to FIG 3, the board 200 shall be described further.

FIG. $He) indicate Rthieninspitan dr¢etjon effihsank satthidze 198rdisarssed above.
direction of the ink cartridge 100 di scussed above.

As dggjctpshindtiBd 3i thefyagrd 200t drmpvismsch @@ Mory 208 idswosad on its back
menory 203 di sposed on its back 10 face, and a

face tandm Betmingl @ipuc oappsest! of ninertermiselsi 2k 290 dispogdl on its front
di sposed on its front face. The nenory 203 stores .

face.j Hfeomamorv 408 steres ieformatine rélaking bothe mkdcantained in ke ink
cartridge 100. The terminals 210 -290 are generally

cartridget 109g hhaterminals 40, ~2A0dargr genesglivaiegtanguter tipushpegeand are
generally orthogonal to the insertion direction R O

arrangpd i {iue rewhgenemally osthoganaite thadesartien dinectien ifbiPfrthe two
side, i.e. the rowsituated on the lower side 15 in )

rowsthe row enyyhe tggrijorpdireclioriel sidR irothsr rvvdituaied amiher lgwer side

) n e opposite side from the jnsertion direction R
in FIG. %.E‘Bt e by ermeg-AE OBRT [oHs P revgen the pregsite gigs from

e 503 By P 8 PSS S B A6, 15 S be

left in FIG a), of a first short detection L
fermfti{*}ﬁ {RRer 59 %hg é%mﬁa'stamﬁgﬁaﬁo 35 tp 9%%@1&?9%@}'\'&"3% in

i,nal. : d d sh d L i nal .
ordersfion 19" 5501 1K aEp 3PS P dbte R SR B g pcterminal
' [ f | eft in Fl , . Of
220, § BPuBP Sib reugpr e aarocoed, shart acfertioa Hhimiasl 2 The
. | ock i nal 270, dat t i.nal. 28 d .
rermifiy effeheaf a8 45 Gami PP Raf rouGomEl e griterofiterin G 8 @)

of a fl?f'!st ggr?s'?:r%frive 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 tékminals 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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the termnals 210 -290 contains in its center portion

a contact portion CP for contacting a corresponding
PFO4PHY i nal anong the plurality of apparatus-side

termnals, 25 described | at'@r . [0031] The term nals

210 -240 form ng the upper row and the term nals 250
anothgdfh tHeOhsermi@nt dichioWeR. AHW ragift, ahé 2BgettPorfieh£ TPl oF the

fromone another, constituting a so- called staggered
termitial A Y@ FRAD forsding Biad uph@ fowr A ditle E@thet PoribnBOLP lof iRe

up with one PFO4P47* 16 another in the insertion
termihial €250 QIR forAsing thi€ R dr, rolvheere GMll &0t afrahgd dDdisfetdhtBf from one

the termnals 210 -240 form ng the upper row and the
anotbemncaottijointions-cGledbtddgered arangaatent250 - 290 form ng

the lower row are simlarly arranged differently from
[0038he Asmiit beappeeitwtd frin FHG.0/ the dirbedersioagigieeedrminal 250 is

arrangenent. 5 [0032] As will be appreciated fromFIG
situa@éd atlfaeehily ¢ twendbsr thrmiraald Ehairnsdt 2bMirad 260iandathedirst short

adjacently to two other terminals (the reset term na
dete2BOn aerthindl 2 10),ratd shidete, Whetfast sborttdetedtiad tétinal 24A0dor

of these, the first short detection term nal 210 for
detedneehortigz shopsitinged slgsest to tretirstisesest diive téreninalr2H0.

sensor drive termnal 250. Simlarly, the second
Similgdnstive shcoud seesor drive BIMinad 28Dt atteakeddi diammamttlyytot tovo other

two other 10 term nals (the second short detection
terminatsnfthelsecd® sinert idebeatinraterwingl 240 apdahe dataltefminal 280), and of

t hese, the second short detection term nal 240 for
thesgidhe secagd shorttdetection prygiingl @48dor detsstine shortimeis positioned

second sensor drive termnal 290. [0033] Wth regard
closesy tp dhaseeprthpersoartbivg tehaingbA®@ct portions CP, the

ontact portion CP of the first sensor drive termna

£003§]50 With sedard te delatipashipg pipong thesoniast RertionssCPhothe eertact

CP of two other termnals (the reset term nal 260 and
portiph &F ot the tnshsensrn ¢éive tymingl #ORds sitnated agliagenily tp, the contact

the contact portion CP of the second sensor drive

~ portipns Gref] tweoethies terminals dtheytpsst dntmipal 26Q ard thmfiggtishort

oo 4Bl sians e 8 i S5 eror v
the first

[0034], As will he appreciated fromF| G 3A )
tefmlge'nz@r isftupteqd égJﬁFﬁ%ﬁ?V s they Rantast p?ﬁéor@eéerﬂf twonther terminals

driv erm nal .290 are Sj at at the end t he
(the ﬁﬁﬁé‘ﬁ 851806, d?t.eetfogtte"e'ﬂe's%fﬁu an daigsterm 23 ‘t he

[00341°"35 Wil e anpecioVel b ElcS sROTRORET hedr 8% Sminal 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 fower 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 all the terminals 210 —290 contained in the upper and
lower rows, the first sensdr drive terminal 250 and the second sensor drive terminal
290 are situated at the cutermost positions viewed in the direction orthogonal to the

insertion direction R.
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nunber of termnals than the upper row, and the |ength
of the lower rowin the direction orthogonal to the
PFO4P4{Sertion direction Ris greﬁter than the |l ength of
the upper row, and consequently of all the term nals
210 -290 contained in the upper and 25 | ower rows, the
[0036] r sWittersard g6 raiatibedhipNamord thaBéintab € psaredC R ethe0tontact
drive termnal 290 are situated at the outernost
portip@ TR iob ke Virvathson dtite télinfiesltd50narar tHeoganatt pertidheCP of the
insertion direction R PFO4P47* 17 [0035] Wth regard
second se@kat Hivis bérpins A0t hesgantivatt sipeittd @B sh&nds b€ the lower
contact portion CP of the first sensor drive term nal
row Risthedriy theecanadtagdrtions GROBf ¢R tfrndidds, izecarttde RMSOIost
drive termnal 290 are respectively situated at the
positéerdsindhetibeet owerAmongtfeosoradcbyorttioas adrdlabe teeninalznal0 -290
CP of the termnals, i.e., at the outernost 5
contpioed tin thes uppert drel lomee rowsvihe Avonharttgetionr@faof tipofitstarssor
‘of all the termnals 210 -290 contained in the upper
driveatedmirah@b0 randhe tdoetaamtoation B8 of tre R ooid teneof drigd terminal
sensor drive term nal 250 and the contact portion CP
290 afe sihatedebbite setesmostippsitionevivmedlin tR9Eiractos iorthagedkl to the
at the outernost positions viewed in the direction
insertion iiygohiah R.o the insertion direction R 10 [0036] As
will be appreciated fromFI G 3A the first short
[003Glet st Witlrba epnrienitedrom EiGH 3 shs Segirehash detectiendetiionl 210
termnal 240 are respectively situated at the ends of
and theesegppé sheGudetpciion termindl249areraerectysdy situaiediah theends of
upper row. As a result, the contact portion CP of the
the upppisfovsH@r tat dbe cxttermmpst dronitivals in1be anBer Frw.dima sesult, the
portion CP of the second short detection term nal 240
cont%f'rt@%tlﬁm IGht P theoizat estport detgetian garmynalidl G ard thspeentashportion
rmed by the contact portions CP of the term nals,
CP Of ”ée satoriththorb detaatvacteppisit Phhare ﬁ'"l"f@é'ydﬁfﬁ,ile @hthe ends of
Consequently, as will be discussed |ater,
the ”PB?W% ymesipy thepcontgpt portipngfef ?é@h%é'ﬁrﬁ'@ﬁ?'éd' -gtithe
y 203 are situated between the first short
outerASE PP GIANE aF I HAPPI IS SPIERBIFE vstasgf%é)s.rd'mq%d later, the

. al t second short detecti t erm nal
termingle 204236 2 2R ans S0GeaRFRY Lot Hamony 20 gre situated
I n, the_enbodi nent he

I t th 003
betwsSE e Bish hae! driae OEﬁer %?%F'@F fESterappr frfgerminal 250,

and the second short detection terminal 240 and the second sensor drive terminal

290, located to either side.

| [0037] In the embodiment, the board 200 has width of approximately 12.8 mm in the

insertion difection 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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insertion direction R, width of the approximately 10.1
mmin the direction orthogonal to the insertion
PFOMS"r ection R and thi ckness ﬁfs approximately 0.71 mm
The termnals 210 -290 each”have wi dth of
approximately 1.8 mmin the insertion direction R and
betw2bn whéltfinsto§ haap etoctivattelinkl 20 Bt ithe Ehaindl te@@iaDR20, is 1 mm
orthogonal to the insertion direction R The
for edamples With btk so gpatdtic BRbeg déeninalsedijfepermiep| cv the oMdehof +
di fferences on the order of 0.5 nm being acceptabl e,
0.9 nirnrarexanpptable] e s@aglad Hechvaeal ddicbees the efparratvsand the
in a given row (the | ower row or the upper row), for
loweexawmd ebdute).2 mirer With rkgd?H06RpAtinkSsmdresd mees) diffezeficesson the
short detection termnal 210 and the ground term nal
ordeR@bd * i0s3 thrare dorepéatdapioe exi@thble. regard t o spaci ng
anong termnals, differences on the order of 0.5 M
[0038k e Axcdeptiel io, FIG0E, withripe énk Jareridge 0¥ attaghdrbtwmpletely within
the upper row and the Ilower rowis about 0.2 nm Wth
the hobdgardd the tepaioaln @ 18MASY afdhve bodird 260 ene etecorncallyecdinected to a
order of 0.3 nmare acceptable, for exanple. [0038]
carrigge die@lit 60Q vina Ep@acs meghahisnh400 dispossd ph dbe hoBier 4. The
attached conpletely within the holder 4, the
contacirmeefenism 400 spelh befdeshebéxb birief 2 OGkingereééreoce ite LIGS. 6A-B.
connected to a carriage circuit 500 via a contact
[003%e c IFARS sPh 2B Ghawssshemation of ke isanslerction Ththe eentaat mechanism
mechani sm 400 shall be described briefly making _
400. Tae spetact mechrnss 460hes mudtinlo ity 401 @92 AR tipes that differ
) schematics of the construction of the contact
in depfd fimeshin altrgnatinefashionaattsubstantially monemnk @itchint i pl e
slits 401, 402 of two types that differ in depth, ]
correppenfsce With the trmings eﬁ@ hi28A o theurpard F0PaWVithin each slit 401,
constant pitch in B correspondence with the termnals
402 thqre fitsop coRtach Lomag dreyarer 48 APH eadened with elegtricaloo
there fits a contact form ng nmenber 403, 404 endowe
COHdWH%tVe@r@LWSi'S&aFCSL@fct&ﬁotm eRAs S earh edpst torpune ’@P""'?’ﬁé 403

O N T S A
it L PSSR AL SO AT or WA 3 SOOI et EL1 oo 10 i
on, o5 B0 S0 a0 L SRR BB b s 4
ond BT 2 R D RS b oo 41
=490 H‘lzas%ocofnl'égcctt ’ih%nte?r%in%’?sp ﬁ‘{(?t—ﬂéd ?Lijndc%iotnea{smél;g}?alrgtufsggide 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
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el ectrically connecting the printing apparatus 1000
with the termnals 210 -290. The portions 410 -490
PFO4¥4{at contact the terninals 0 -290 shall hereinafter
be termed apparatus-side termnals 410 -490. Wth the
ink cartridge 100 attached to the holder 4, the
contappaitataiSorsé shdniRgeAdingl 4hOng 408 16@%p4ls 1510el590GaMiSdd to the
the contact portions 25 CP of the termnals 210 -290
carridgselrcied0gbove (FIG 3A). [0040] On the other hand,
of the two ends of each contact form ng nenber 403
[0040hd AidelethrizabaerahyémentexgfahednioBatthidgeX 0@ anarthefprinbiag
hol der 4 is placed in resilient PFO4P47* 19 cont act
appavatiub vill cowr tes gesuttibed, fozugingadn eheopgrt rbletihg taithalirk badridge 100,
-590 furnished to the <carriage circuit 500. [0041]
with Téfereleecta Fi€al7 ard Bity 8nEidi.s7 ehowde biriek diapramicfghe B trical
and the printing apparatus will now be descri bed,
arrarfgeowsi d the irtkhearprédde arel ttd printire sdparatuls. EXD. to sldges a brief
100, 5 with reference to FIG 7 and FIG 8. FIG 7
diagraimogisthe decteicablamgngementt, fdvaisinligent thecadrtradgeadere ntdon/ difort
the ink cartridge and the printing apparatus. FIG 8
detegtimwsireuibri-ef di agram of the el ectrical arrangenent,
focusing on the cartridge detection/short detection
[0042] r dusist.. theOdactyichl arsengenmmnteifaberink abrttdga @ sball befdescribed.
the ink cartridge 100 shall be described. 10 O the
Of theetenininalss obthet haard 28P Hezo0beid withi tederenice o FéE ed.ctheezrpund
FIG 3, the ground termnal 220, the power supply
termingl 342G 4he 2ower sheoly deemingb? 38, the roso, terminat Rﬁ%kthe clock
term nal 270 and the data termnal 280 are
termigplgt} pediths detertiesminali 289 arpelanirieally camectsthto thenmegory 203.
203 is, for exanple, EEPROM conprising serially
The mewess 08 e fior gxasmtle.EEPRAN pemprsing sgrialt aceasaad wanpery cells,
operatlons in sync with a clock signal. The ground 15
and pegfarning datagep WitGUaRBERLIQN inasYnsy With 2l clegpsignalt iﬁbe ground
printing apparatus 1000 side. The reset term na
terming! SAGistgrPriaded) vie snirseinad 528 o therprintine mfﬁvStWQO Side. The
carrj ag |rCU|t 00, and is used to s a reset
resetstleérﬁ&a is glegtic ﬁ:@pye@@g to, 3 fgimHeal @ carriage circuit

s00, Gt B P e B e zgéf@s‘e { carees
e S SR A S0 et o

rically, con t.ed t

‘carrlage cwcuatI (ﬁ)s and 1S uset?go supply the cl m?(CmgnaI Cﬂ.l@to the memory 203

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 signais 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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termnal 580 of the carriage circuit 500, and is used
for exchange of data signals SDA between the carriage
PFO4R47Y cuit 500 and the nmenory ggs. [0043] O the
term nals of the board 200 déscribed with reference to
FIG 3, either the first short detection term na
termiikls 510e540esrahe cahbide Eieé e 500 aridelid8dal cdAPidzerde®dction and
both are electrically connected with the ground
short detdchiah, 224ribed litae exanpl e depicted in FIG 7, it
wi Il be apparent that the first short detection
[0044Er rihrtak et dirsert| & pliddcehidtyic etmer®ds @ded @stthe sghestod. The
term nal 220. The first short detection term nal 210
remaimidg irkelevelaconok déieicted by @pplyiiy dridimg 6ltagdddd teepiezoelectric
el ectrically connected respectively to the PFO4P47* 20
elemept to maluse 546 pidzdbleatrid benmemt tbadgerats through B invapck
used for cartridge detection and short detection,
piezakdesatric etk clt adrel meh Q0] thenvibdadioe fbeaglienentof the voltage produced
pi ezoel ectric element is used as the sensor 104. The
by theepiaz el extricraffdod\ofIthe aasideal détratibedSpacifiqrilyy thig vibration
driving voltage to the piezoelectric 5 elenment to
frequendu ceprtehentsi the odlaeadtteristie fiemeancyt of thdsatreurtdmpeighctures (.e.g.
the inverse piezoelectric effect, and neasuring the
the hpubingt1i0d raridrisluthat ywilobtd tegetiodrt wigle the othzoeldctry etement. The
pi ezoel ectric effect of the residual vibration.
char®iedsti¢ frugncyt thanges bleasnding ofirtbgworeyt of priesamaiging hvgthin
characteristic frequency of the surrounding structures
the ik earjrides; ise theusmamindinkdadeliqain)be tefiectébbrmeasuijos heis
. Wth the piezoelectric element. The 10 characteristic
vibratipe fliesHeycy Kifnigeseqeimeldehthedrrard £0rdssaribed withireference to
remaining within the ink cartridge, so the remaining
FIG. 3.fibe| sopend egnsasedrivet ermingl 290 ie slastiien)lvt ¢anpectadimenen
frequency. O the termnals of the board 200 descri bed
electygdenof; thectiesnedeqtyio algrapnigusadhes thecernsosddorndithe, first sensor

ermnal 290 is electrically connected to one

. tern : . o
drive derpinalgRP 5relediicglle seanectedite the otben elasiradasThare terminals

ensor 104, and the first sensor 15 drive term nal 250
250, 740 areused fos erghangsricaasof 6riving Voftags apf swtpgrignals from the

sensatgfiilobeE ey g 6108 Gl SO0 B0 heignaPs -0 t he
001385 ch e BB S S O arrids
dotockigleaerh APCHOID ULt i e 86190 e et §QhdRe memory
contrgf’ci:i\r!ci:urllth&i fscgicgrcgig%on-rqggtercrietrgo{% terminals 530, 560, 570, 580 of the
carriage circuit 900 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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20 control circuit 501 is a circuit connected to the

Pﬂmgﬁgninals 530, 560, 570, 580 of the carriage circuit
O mentioned above, and us to control the nenory

203 of the ink cartridge 1 to performdata

read/ wite operations. The nmenory control circuit 501
deteatithd hemaimimgriyk BR2|. avsewilldve deddribgd |ater Ciblet drivilid velBagit has a

relatively |ow voltage (in the enbodinent, a nmaxi num
geneodllyatrapézoddad sWppe, Ane cmiteiny relativelglhigh veltdge G the ambodiment,

enpl oy 25 a known design, and as such need not be

- aboud &6cY). ISpdcificaligtthi sehasredriVif® 46EuiTHO3 sedsthe sthsvi hdg are high—

circuit 503 is a circuit connected to the term nals
voltegeGircantd EHE oiativedy bhnicligee via the ter®ls 890 aud &80t Dhe
control the driving voltage output fromthese
senspedriving|cdrctBBBnid Gifhdsed dif iaviesichersen®orexitvple, batisead not be
the sensor 104 to PF04P47* 21 detect the remaining
descrihkd liredetail haseini | | be described later, the driving
vol tage has a generally trapezoi dal shape and
[004¢bntBiensartrtge detelciioni giert déteation GinguttHd) 2 fike dhereremory control
about 36 V). Specifically, the sensor driving circuit
circUBDT) ta il a ons—walteme rcinit dnivenhisiing refaliivedy bove voltage 6n the
using relatively high voltage via the term nals 590
embme%@ maKieus ebatart Y Asdepictediin FHR38.ithe canmpisized
of logic circuit for exanple, but need not be
detewﬁheéoﬂqtﬁcw airruib §P3icempy 364 7| firsh deteationi eirpuit 5021 and a
detection/short _detection circuit 502, |ike the menory
secopg detesitioncgiveai $02 T heufysbdptﬁﬁimmeﬂ@g@ i@%l@uqormptpéinto the
using relatively | ow volt % (in the enbodinent, a
termmk?ﬁ%ﬁf Hte adsiage Birgyit, 50,&5 hegiret detectiomicaoug, 542 chas a
- cartridge 10 detection/short detectlon circuit 502
%éoraﬁmcit@ﬂ faefetacting vmeftb%r thesp s camach emnwe
t|o circuit 5022. The rst detection circui
term'ﬁe'z%q §“£B'?ﬁ1@ﬁ%te‘ﬂ‘°("od?‘ﬁét'°f‘ apEriRal 2 P of Bre berrd 20, P&‘éé short
ci rc it 50 he first detection circ 5021 has a
deteqtigny fu Hrggen 3%& eierHRe nAtedR! et e&am@??%ao e tergpinals 550 and

t.her e act between the termnal 510 and the
590‘?@?@9“§%5§FWH§?%%¥ﬁon termnal 210 of the board 200,

h 15 det t f ti f det ti
f°°4@ho & agéﬁveewq?sresﬁfh@? te%gg-tt&e'}ﬂag Hefention arigs0zghas @
t h | t To d
refergiig, ‘VQF@&-‘?- Anaie8 o er SHERT ik %%?So??f’eﬁ?c’%% 4¥85i50rs R, R3,

V,refl, d to, one

with {Hﬁf’@gf %g\%ﬁ%{f%’lgﬁgq{j‘gﬁ?@?}ﬂﬂ‘?"ﬁf' %he potential aeppoini P1 and

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

cartr

short detection voltage, and V_ref2 shall be termed the cartridge detection voltage. In
the embodiment, the short detection voltage V;ref1 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 refl (6.5 V) is input to
the 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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wi th the other end being grounded, thereby maintaining
Pmmt potential at point P1 and 20 P2 in FIG 4 at V
Fef 1 and V ref2, respectivehé. Herein V refl shall be
termed the short detection Voltage, and V_ref2 shal
be termed the cartridge detection voltage. In the
OP 1eamotthiengzaiond tOye-Ashw OP 20 Fhesd twe OfAnagefuviction lasisSc&mparator,
to 6.5V, and the cartridge detection voltage V ref2
outpustirges High 2igbalMivhethtgepatahtiglsinputetcetHeahédativedniyt piea Bigher
of the circuits, and are not Iimted to the val ues
thangihe erotliciiad iimput2d §he pb3]tivdsindetppiat ecd icanvdréely&utpiitting a Low
short detection voltage V. refl (6.5 V) is input to
signdlvéhemetgpat potentialgnputpionthef nezative $hp UBpid\iglo@RE thamthee potential
the cartridge detection voltage V.ref2 (2.5V) is
inpui hpthe pesitihe inpagatin.ve i nput pin of a second Op- Anp
OP2. The potential of the termnal 510 is input to
[0050he lposlemmt@ innfdGt 8pthesteriinahe@ 10iis sbn@pstadyio RFRAZPABswer supply
22 "OP1 and the second Op-Anp OP2. These two Op- Anps
VDDfLidvia afransistorc bRpaBanerans cfihisuarranggment ifhersnigaldd10 is free
when the potential input to the negative input pinis
e.g. thiegthisr no ehatact Méthptstrenmal &0, thewroteatialhaf thegietminel S Hpwill be set
pin, and conversely outputting a Low signal when the
at ab@@t 8nY.i As nptasliwhen thiénin eeratidge 100 jaiattgthed, $he dewsninal 510
than the potential 5 input to the positive input pin.
comgsDLD Fomkacy ayithcthedfiish shp, d%ectlmter@rlmlr?dlo ‘5:11tblelt§3a"d 200
connected to a 3.3 V power supply VDD 3.3 via a
descflb%sr%@@«rslvrmieresgls ﬁwﬁ%edom Elﬁu 4, withhgdirshshort ddetection
m nal 510 is here is no contact with
termtﬂéP m%and the) g“i“rﬁ‘é t;%m@ﬁi 2&@ elsiotripallvt eanfiestad &hortgd) in the
at about V. As noted, when the ink cartrid
boarqégo i \@‘,h%{t %P&'cwémmq' Fd0comasriato santash withnihe fingt short de ectlon

Qéﬁ% wth the first short detection termnal_ 210
term&nﬂ eipggteried £ A OGNS BVABHRTY.. thedeemingb St f5 %'ﬁerca"v

G, 7, with e firs hort detectiagn
°°”t'2WSaW&htthe gg?wf%‘ e inah 3RO &ee?ﬁtﬁﬂ%h Q yt?'(%&ﬁﬁ%‘?bﬁ‘o
%hﬁ ed) in the board 200, mhen the term nal 510
‘into contact with the first short detection

fOOSﬁlhe oB?#m 146 95 e eEBiel S50 fipes s HIEhEIAAbTS ™ rFecond Op-
B e

contatdlge ‘SW'é.Er?Jl fr501rrc|) tﬁaé ggéond BII R gf:-l@"s ougput as th%eccagﬂ‘ldge

detection signal CS1.[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 sighal is input as the short detection enable

signal EN, the first detection circuit 5021 outputs the High signal from the Op-Amp
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Amp OP2 is output as the cartridge detection signal
CSl. Wth the termnal 510 in contact, a Low signal
PFO4R478 m t he second Op- Amp OP2 13,% out put as the cartridge
20 detection signal CS1.[0052] On the other hand, if
the termnal 510 is shorted to the adjacent term nal
OP15%60s shdi@rdetedtion sighaEes That W)iexBoltien sPEsOshdH idétdtdion
voltage (45 V nmax) will be applied to the term nal
funcBd® of Mse Sistvdetedtidd Gro@t SOPE s vohtralfsl by arbrs of thé@Bhort
the short detection voltage V_refl (6.5 V) is applied
deteton kealilersignab ENSAfGthd uRaih @onstad Eirt 0ig 402 THe gho&i ditattion signal
fromthe Op-Anp OP1 will be output to an AND circuit
AB1 Adam 2% ADIIGEiculs Adhisvautpuk fo the Bainacatiodltcidaitet, ia@rwell as
enable signal ENis input fromthe nmain control
being buipuit tto 4Be tbasé bin oft thertramgistior JIRT @it rebietakd R1.rAua tresult, by
AA. As a result, only during the time interval that a
meartd gfhthei igaedistos TiRIpititis assdible tehoetentdtiglk tvolbagefrabi keing applied
signal EN, the first detection circuit 5021 outputs
to thehewdr glvpplygViaD 3.3 oia thecteOpinai 1 PRORAY ShAS is QFteched éwhen the
short detection signal ABlL. That is, execution of the
shoristhetectidetséaral AB1 is bkt on of the first detection
circuit 5021 is controlled by neans of the short
[0054let divei srvopd alstectiingeisduitE02} hahe camiritizectetetior function for
40. The short detection signal ABlL fromthe AND
detectingcuhethantheyegatopatack detweembhia teroningl di40candciiet setond short
as well as 5 being output to the base pin of the
deteqtiomtarmingl 24Rof\the bpesf 30%iraed Rehorhgleteqtianfunctipy for detecting
means of the transistor TRL it is possible to prevent
shortinegef thel tesginal PPnte she deramipals 2P0 and 5%Wbt§\hewt§uipb'lgb voltage.
VDD 3.3 via the term nal 510 when a short is detected
Smce( Wf‘e?ﬁ‘tc’r'i'é dedpetien gisewt OPd4 hap ghalsampiarrangement pedhafirst
second detection circuit 5022 has a cartrid )
deteq}anefaf%#ﬁ%h@tMﬁ"%H'usizet'a@@eétdeﬁ@nm Reed ﬂﬁgbé previded
ntact between the term nal 540 and the second short
here. iiaretgftsn therartidee sedesiion pignploataub by thasacend detection
ctin shorting of the

' tiop fupctio rdet
G'rcu'ttgoﬁﬁ ”@&o&t"at%ﬂés R4 tee shprttrtesden mr'e'h%ﬁﬁﬁut

voI ta e. Since the segond ection cjrcuit 5022
[005»‘413 e&?@éﬁ@%ﬁ@ﬁtagasc"f% ?‘?e(f sPrrezRAnging igha single ink

cartriﬁ%%guh %@eﬁ de & %Iggwgle!lrlé%ﬁé_é% ﬂgrﬁarggs%fe:% (glljrpmk cartridges
oo ek SfEeAnER it T,
descrlbed SD%(\)/retm %teerg:rtolv%gdsala gg}:lh gfsthe azt'tachment locations for the four ink
cartridges 100. While only a single sensor driving circuit 903 is provided, and a single
sensor 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 hemory 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 4_0 controls the entire printer; in
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[ 0055] An arrangenent of the carriage circuit 500
corresponding to a single ink cartridge 100 has been
PFOARYdScri bed above. In the enbgﬂinent, since four ink
cartridges 100 are attached, four of the cartridge
detection/short detection circuits 502 20 descri bed
FIG. 8bhyweVdr] bnibehps®iedtthis akceatiy 6dr ddwriptibAGiIAREembodiment
| ocations for the four ink cartridges 100. Wile only
are sklsithvgheillastiraiad, dnd Yha EplRiwitgidés PPRBioh Fefure\tb dhd illuastchtad
single sensor driving circuit 503 is connectable to
arrarg@atendf Thdmafeosard dfditod0 tbmptinks a Garidridgd gleserhfifing module
attached at the four attachnent |ocations by neans of
M50 and i eeid(miog inksleowindeterrhiainzamodyle BT Gl thal badis bf Bod received
is asingle circuit responsible for processes 25
cartridgeaddtagtioro sighelsf@8It, Gk thardaririige Slet¢diibial ndulenMi0 executes
control circuit 40 is a conmputer of known design
a cartodype deiengirmtioogmbeeds, desodssi laterumhé ré@Rd)ng iak level
read-only nmenory (ROM, and a random access nenory
detenRAE. méduia MGdgorthes ae sessmt droling tircuit 503,0arcbenacoltss a
the entire printer; in PFO4P47* 24 FIG 8, however,
remagnihg inkHewe dsitechiart pracesaskmcyibédlatdescri pti on of the
enbodi nrent are selectively illustrated, and the
(00570l |Gantnidgeddssermipatiomprefesss to the illustrated
arrangenent. The main control circuit 40 conprises a
Theapantiidgre defer mindition myoeesuexeculed b tbe garteifae Wetrymimke module
| evel determ ning nodule M60. On the basis of the
M50 ptths meth sordreltaiicgiiet®etieles descritieghwith refstenagsy, Fithd and FIG.
cartridge determ ning nmodul e Mb0 executes a cartridge
10. Fat%®phewaaiftowchaticdapictingether prigsdssing soutinphef thenedrhiidgs
ink |l evel determ ning nodule M5O controls the sensor
detergrinatigrypracees:i k1GSo30AzG Fheweiliustsatiens depieling Huep dkpes of
level detection process, described later. [0057]
termipgl ingsryethebearfi4P8t i on process: 10 The cartri dge
eterm nati on process executed hy the cartridge
roosgc

. Y .
%ﬁmrﬁi tygningdethe crEuidae detrrmiBatiorcriocest: thE Moard 299 will be
il| _be described with ference to F 9 and FI G . '
descrvi*'eﬁcl feythor gvih trlereqe| Buidfar ﬁb?)ibef'i%%ﬂ% meHPR B YiRy sy
routEPe of th carIridgg] dexerninath$n grpcess. Fl GS. .
comeg i terasntyRes | JeRSPALRE o S CIUE dhe f 'ﬁﬁe%h%‘? detection
termnal |ines, gn e board 200. [ 005 Bef or .
termipgh A0, dhe 50T Dt APt oo amiioh S00 GRS EL0 Erfaninal 220.
Thesg?ﬁrre% t%;oags Vamrel ldeéhrgnated 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 connected by a -

conducting line 207, while the first short detection terminal 210 and the ground
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described further with reference to FIG 10. The board
Q nmentioned previously cones in three types,
pendi ng on the wring pattgrn of the first short
detection termnal 210, theé second short detection
term nal 240, and the ground term nal 220. These
termitai @80tayp @st ateetdediygratredted fpeedrd \200yo fasedyipemed type,
Type B, and Type C. As 20 depicted in FIG | OA the
selediedevith befarahc200 ink tawe andgedquantilty fdreexXanidé, ishiddosed on the ink
detection termnal 210 and the ground term nal 220
cartedgzect 0. Splekificatin mepeedingyonatheomcintity nf)jinki sontaip@d in the ink
whil e the second short detection termi nal 240 and the
cartrydgeuD, taeFyrendlbo2ed) 260 @ouhidte dispoted crakh\l siaareactrede
As depicted in FIG 10B, the Type B board 200 is
containireng Gdge abantityatftink;le Tibe Bt baind 200 deubtbe disppeedionan M size
210 and the second short detection 25 term nal 240
cartridgeceqritaiairieya stamdect adantity toftille agpdguiivbe Erband 2092 uby/be
~a conducting line 207. As depicted in FIG 100, the
dispopgdeonCamh Sagize 2adridge gontaijes avimall qusetiteobink. short
etection termnal 240 and the ground term nal 220
[005Q) eclihe eattrideecdatneningt mpdale M%&Qﬁtha‘ mgir certrolodrcuit 40
while the first short detection termnal 210 and the
consiailyrgcpives fpm the cartsidge datectizn/ahart weteaticanceir¢uit 3 the
connected. A board 200 of predeterm ned type, .
cartriggedatection signalef@ey bricR? for sanh efythe forr pirclymant locptions of the
for exanple, is disposed on the ink cartridge 100.
h°'de$p‘de@i”f’i“é‘§|gl Whese SHEnaLh PEpcohes He egrandge getermingkion process for
%%nhained in the ink cartridge 100, a Type A board
each gl the gitaghpentiiags8eB8 on an L size cartridge 5
ontaining a |large quantity of ink: a Type B board 200
[006o, Mhegctha Hsides dsterminine negule M3Q i s tBacartides a

st.andard uangit of ink; and a Type C bpoard 200 coul d, .
deterginaiaILSSER" A %ACIRCETT, BHESHTPHgE= it LA R e SIpgpminin
[ f ink. 059 h ' det i ni
modff APk 60574 e PR RSB 45 Gt o SIeBBhE B fkary the
' f h rtrid i on/short detecti C
cor 58 Aot oSt G SRR TR S DRl Sl ebp eaton
CsS2 f he f h ;! [ he .
a Lo sienal 3188 51821 oot et Bed i drtenuipua paadipnus abdsrtains
i dge. det inat i f f th C
e O U L SRR 5 St pa R tocatin s
i ni dul initi he . id .
Low SEHEL A ST BESBol o4 3481 5 U560 H8Rp senel 051 an
CS2 $r%cbaotth UVdw éiggafg?é{erd §9§2¢é§5% @tgpg S104: YES), the cartridge

determining module M50 decides that the ink cartridge 100 attached to the selected

PF04

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 S102: 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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' Se"S‘F&‘e ’F%erfij‘r!"ﬁlﬁ’ﬂeévgi’”& tRe e BN Ede

15 nodul e MO first ascertains whether the cartridge
PFO4 tection signal CS1 fromthe cartridge
tection/short detection cijcuit 502 in the selected
attachnment location is a Low signal (Step S102).
Next, the cartridge determ ning nodul e MbO ascertains
is a Whetdigral {Hiepchtrd2: N end Stes Sil 04 BESNakci@e? that tHeeink cartridge is
sel ected attachnent location is a Low signal (Step
furniSﬂ@dlwi]:lh tBe0b)pe Cfboasd 200 essdribeidnebovar(StesiGd 18t ect i on
ignals CS1 and 20 CS2 are both Low signals (Step
[0068]].02!n tiESvantl tiGiteptb1Bd caMiidpe debectar signalg€S1 and CS2 are High
determ ni ng nodul e Mb0O deci des that the ink cartridge
signdl Gtep 40ROt and Hiesps®1 G N, thed tardHden tetepmiriin® moidale M50
furnished with the Type B board 200 (Step S108).
decid @08} nSi errtriddeyis attewheditt thegeledetdnttianhmgniipgation (Step
Mb0O, in the event that the cartridge detection signal

S11435n thés way.civesiagtridgeadutetrhioinganodild (db M detectines veligtheit an ink

CS2 25 is a Hgh signal (Step S102: YES and Step
cartrgige4100NG) attattheidd end ifremt whitetvipekfor aaichi afgbe fpgr attachment
furnished with the Type- A board 200 (Step 5110); or in
locatigns. event that the cartridge detection si gnal CSl is a
H gh signal and the cartridge detection signal CS2
[0068¥-0 Rerrainipg ink leval defwctipgmadegsst ep 5102: NO and Step
S104: YES), decides that the ink cartridge is
Theiremainisg ink iavel Hetepyion rroernsr exezgbediby the bedaialngyiek level
(Step 8112) 0062] In the event that both the
dete@@ﬁmgm@@ e Meleef Be mrigraansratsireaisd0osl nave bﬂudgﬁcnbed with
gnal s Step S102: NO and Ste 104: NO, t
refergaid 17 Bl oned FIGHnPATGURIE. Nshawaacianaharhdepintine the
cartridge |s attached to the sel ected attachnent
Processing 1N siféhe remeinng ink leyql defpgtion W@%ﬁ?tFIp@géZA G show
determ pi ng. nodul e MbO det ermi nes whet her an i nk
t'mmé ?'ftﬁ Qictg tesrerlfage I phortigevgtiectignenablg signal and

f h '
e four attachment ocatllég%vs ege%%gmprocess

1006415, A RfreiriRe Ivayel SRE T R R o COREY BFi SRntrol ciroui
0 LR htyther e ing i et o ARt CarRriee 1 90 ditapbed at any
. I f th :
oo R SRR APl 838D RO 2B i o
short c’:g?f.t'l %P%%%Lélélqgga}ﬂ# ﬁ%n%a} detec oﬁ?short detectlon

circuits 502 (Step $202). 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_ref1 (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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15 sensor voltage during execution of the remaining
i nk I evel detection process; [0064] The remaining ink

PFO4P4y el determ ning nodul e M5Q_of the main contro
circuit 40, in the event tidt the remai ning ink |evel
in the ink cartridge 100 attached at any of the

the &drisae 0B Ndnd @ttt Bsradhaihing iMoleder odtpus ($ph®204). To describe in
detected, first sets to High the short detection

morefpddifec sérgmalwheN the sahkorodiriding ciradit H0dgeceives an instruction
detection/short detection 20 circuits 502 (Step S202).

signdgrdn tes uéainirieink hovel ddadreiiih® moduRCMBONtHeSsetBabading circuit
inall of the cartridge detection/short detection

903 cutpats tsving Zpltapel friofn withéraghe @boiral 66@ or thé ecremiasl 590, the
voltage Vrefl (6.5 V) is applied to the

voltagk dretmeaiplieded the piezvalecd20 ebamientteliinh rahsGd@es aiesensor 104
able to output Hi gh signals as the short detection

of theiighabsridBd ,108B2hargihg tbé perzowlectsc ebensdratandi cauaimigah to distort
the short detection enable signal EN are Hi gh signals

by m28ns of thestnabese pienddledtrisheffadtnhefkende drivimg niatuib 503 or
termnal 540 to the terminal 550 or termnal 590 is

subseaurntlyr drops tbO @bplicdexdltagehehemmpionithg chakeel lwikslup in the
determ ni ng nodul e M60 instructs the sensor driving

piezagleadtic tel§oentt is disthangedd crvsing the pbteagelettricrelehent to vibrate. In
term nal 550 or term nal 590 to PFO4P47* 27 the

FIG. $2ntherdrivdag veltazedettbe tvolthge sbeowin Wiunge itime Inderial diit paidepicted
éSte S204). To describe in nore specific terns, when

in FIGhE2 stbﬁshswuqultasg fifctieaties bsbgeenties vaferenseiveitaga @nddhe
.signal fromthe remaining ink |evel determning nodule

maxinB@, vaitage \enBosudd @ wiak gschior dasicribe 5o aperqial shapé. vThegmax-mum
voltage fromeither the termnal 550 or the termn

voltasgds is 1pet %o velativgly Migh veftagspie e @byt 8 )pViesibel f@émmab 550 of

ment which constitutes the sensor 104 of the ink
the teraw'ﬂ?' W thegensaradringciradt g2 Astradethe volipesrarmdugsd by the
using it to distort by means of the inverse
P'EZOﬁf E'a‘éleéf@PF Ag agtepritiof whfét'g@ﬁ§ he aiazoplegtis elegant5imaFlG. 12

sequent ]y drops the applied voltage, whereupon the
dep'cawgﬁgéh%uplteg%su“?g tie infarualobyeens P¥ repasigng the vibration

di s causi ng the piezo tric. element t ,
frequsv‘b\fgl gOﬁd fetegt ﬂ@gfemam'?ﬁén Ev\?f@e\?tﬂ%ﬁgethf%wgf?émn

vol ta e sh uring . time pnterval jcted in
frequpfey Pebgesqits Hor icpe t%?ttcatrequa s BERELIE Tectures (the

I ef ence Vol t dt maxi mum vol t Vs, in such
h°us'agvb§y 2GSl et Ui Bt tospthesooh i Db Bt lembr AT
chan%a%lo gg\rllsg)énsmsee;rmt)]@’nt[g Hf‘:ﬁé/\nella %\;thmq:lhtea}ﬂk cgtgti'i%ge 100, so

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 M80 of the main control circuit 40.

[0066] When the remaining ink level determining module M80 receives the detected
result from the sensor driving circuit 503, the remaining ink level determining module
M60 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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the term nal 590, the sensor driving circuit 503
Pﬂmgggects the vol tage produced by the 15 piezoelectric
fect as a result of V|braggon of the piezoelectric
element (in FIG 12 depict d as the vol tage during
time interval T2), and by neasuring the vibration
which thg uenayddthetieoknalde aignal ENds rsefb i Migh isidhal & ehable short
Specifically, this vibration frequency represents the
detectian. dotodhérstvbadsf raamaisingyinofevehis datectrdndhitgtiat s¢mirtsree of
(the housing 101 and ink) that vibrate together with
shorting ispbeng elanitioréd belteereattridgadedbtvhdsiges déeqeivti cigeutn 502,
t he amount of ink remaining within the ink cartridge
[0061D0,Prooess wben ehuaitiigrig detéctiedvel can be detected by
measuring this vibration frequency. The sensor
Tl brdaegs siarded pubB3theutveot shatheudeg eseadianesfuddtetbon o€ the
remai ning ink level determ ning nodule MO of the
remajrangiinkonveldSten 5204} thd reaioB@]invbere! thiermérieg niodgld MEO
| evel determ ning nodul e M60 receives the detected 25
receives gl High stanat he thenbott détéatiorysighalABt oBAB2, el shorting is
remai ning i nk | evel determ ning nodule MO brings the
deteeiiedrshall dreedasicohee hats. én SiGnhl, Efpwelrdrt f tles interrupbpiopssing
set to a Hgh signal in Step S202, back to a Low
routing wiah sherténg Sxb8gctedria shewniasavels When theckesminal Bih0 or the
Ihls(Process the interval that the remaining ink
terminal, 40 plonseite ghelberarnal thpt isqoutpatting theprmspy drivipg voltage of
which the short detection enable signal ENis set to a
the tﬁrr@ﬁa'@fg”)@aalnq 0%t senstrodrivingl welbags will be ﬁpniteldetlo the shorting
remaining ink level is detected while th
term'ae'c@ﬂ eh Ermppal %ﬁo?h@rﬁgw@ Pech tharphnrt detrrtion er?@fe signal EN
artrld%e det ecti on/short detection circuit 502.

s currpay pebio Eikals ahiiam inskait thal the 56@%%&"@@%"%%&%@6@@"3 the
ied out in thF ent. that, durlnﬁ execution of
Shorto%tseﬁ'%w'a?get ¥areFt EgV i hifigmrienalyll bereputsan e shers
detoqioprs 1A AB n AR EOBHDP (oA IARE d BROLT R APt S OmB T oLt 502
Whenﬁhgre%f?r{léé Pq a%ﬂﬁﬁgﬁlgﬁgéﬁgﬁl%ﬁﬁlp?e%%?vgég%g]eggf%hese short
ti det, ed h
IR I RN S R LT Tr—
doto i AT b o b A0 S PR Bl hen shortin
rjving voltage will be applied to the shorting

'S dettegll’ "nal 510 or term nal 540. Thereupon, since the
ect.ion nable S

_ [0068§h0%e %F'le inteFrup process;ngqs mltla{\e'ad the remaining ink level

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 ievel 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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Is currently set to High, at the instant that the

PFO4€%gsor driving vol tage goes above the short detection

tage V refl (6.5 V), a H gh signal will be output

as the short 15 detection si%nal s ABl, AB2 fromthe
cartridge detection/short detection circuit 502. Wen

[0070he FIGdRAI depidtakchbayebf ded detsction @nabldudigndViBEN through time. FIG.
receives either of these short detection signals AB1,

12B ABRictd bengoe veitaga th thikelentehatl atehenr thiertgrmipdl b0 Mop the
suspends detection of remaining ink |evel, and

terminat 640 és shdrdingtbehe iptmipabtias siulgutelte sehesr dridgng veltage of the
detected. 20 [0068] Wen the interrupt processing is

terminaild b2l edd 58Besa draithe mgmiaining imkdével detestisnmproges® tlub&ng
M50 i mredi ately instructs the sensor driving circuit

execH88] hormaiys péhd 2Chdepickspidn sof vekagoin ihei evieny thal thagerminal
(Step S208). [0069] Next, the remaining ink |evel

510 orether veirminzad 549 du kleorid@, toihe teumninebthayi efgtheuterminals 550 and 590,
remai ning ink | evel detection process to its

Outputﬁnme@n@nr dtivinayeltabe short detection 25 enable

gnal EN back to a Low signal (Step S206) to

| [007i]er rsndepictelddn G c £2A,. during esesupbe of tthe remainingoink letel

circuit 40 may take some counternmeasure, such as
detepiinn prraegs tthe desectiast endtde stenat ENGs artighigral. 26 shown in FIG.
[0070] FIG 12A depicts change of the detection enable
12B, &1 ghmnome! skrteugh shiorting)Fafter hizgh Bolfege Msshasebesor applied to the
voltage in the event that neither the termnal 510 nor
Seﬂs?'hbo‘l heraraliedsydtass drispptansysubsennentheritratian veltage is produced
uts the sensor driving voltage of the termnals
thrm@bdhar%e@wct% effiest. Ipribe eathadimens. VsKs Iseb et 38ef-ect i on

2grocess i.s bei rll__? 5 executed normally. FIG 12C depicts
[007Z]e n Asr depigtedde FIG 13e aviin oitFwaﬂ*aﬂ#remttbfn'mbﬁa'rmalair@teo%hortmgl

the termnal 540 is shorting to the termnal that, of
the seRger wlifen4lrapsabthminstan, thab il gasesabone thessert %ﬁtpvt'ﬂ@
V°'ta%%‘<y aﬁ?fé%ggg?ﬂa@ﬁ? é'ﬁ*gf)t'mﬁ?sdﬁlﬁﬂthilé\?@ tlhzedﬁ@f@g{t tht the sensor
s 58 ol SRR G o et
s o eALTSEH R e Ko T P Bt
o YPGB e B SR B B e
rema:%an ink Yevel determining module M60 receiving this signal 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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[0072] As depicted in FIG 12C, on the other hand, in
PF04tJa¢E'§ abnormal state (shorting), the sensor voltage
ops at the instant that it3 goes above the short
detection 15 voltage V_refl ()6.5 V). This is due to
the fact that, at the instant that the sensor voltage
dispgaes aab adheidzcass floovin theFIer tiBdY thel hatien Yf aefakhing.dr détaching of
a High signal is output as the short detection signal
ink cABtidge 18B2Ir tHisririshanaeamthehdge itetattidgni 80de httached, the
detection circuit 502 to the remaining ink |evel
termiled ébbithatnguipntiutie 8&Qor anidingheltagenfar rixagplenkvill ehatt to
deternmi ni ng nodul e M60 receiving this signal
anothemetimériad [5% 0dv 2 h or 5B0 dfthe sandage ciréuit HO0 v theglivst sensor drive
[0073] FIG 13 shows an illustration of a scenario of
termgtab 2060 mgd thieterminhle (FiGeldy tersuiealard16, 220, 2600 bridgegd by the ink
other termnals by the term nals 550 and 590 which
dropdiit puthe $éresos anivertecminal 0.yl theyteriminal f390 thetoptmits the
the case depicted in FIG 13, in which an
senset doving valtage edheduwtito enotherdeopingll 540 of thwtarriage agircgit 500
formed by condensation has 25 becone deposited on the
via the seeorrDeensbr dhive itakminal 290 dog the¢cdnd shyirh getandiogagrminal 240
between the first sensor drive termnal 250 or the
(FIGskb didese hydhe drdtee dranr §2 falthe geconshdenasytdrive teeminaha0, for
or termnals on the board 200, producing shorting. For
examplen eyo8, a sherkingipgasied biavameus g&h@r%ﬁjwﬁtb asitbe aghpsies of the
. of the carrj a%e 3 or_ink supply needle 6 PFO4P47* 30 '
ink depes For sxampled theiReerdinsaaaxs hewaused Iy tappeigieetiisally conducting
_ motion of attaching or detaching of ink cartridge
objectolpr axampif, Paparelihen caniage 3.nEe shorting isoggay beoegused by
attached, the termnal] 550 that outputs the sensor =
adhegipn\ip 1§r0iRisfetheripcteiealp candugting rastsrial. for exgrapineskin oil of
term nal 510, 520, or 560 of the carriage circuit 500
USer.yia the first sensor drive 5 terminal 250 and the
ermnals (FIG 13: termnals 210, 220, 260) bridged
f°°7@y {R#éﬂﬁwonea#iafﬁvgfstvomthéeéeém%dﬂ%- ieFh ok castyerlee 100
uts the . s

A M LR T RN R
A SRR AR S—
N GRS PR R R
e o BuICHA Pyhpn S50 S 3o 2 S 7 b
sensdPdi2StcFAHRE JoB%nbHARPL Gureh SEHhinSRI L Yo onduct i ng

[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 S1

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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obj ect, for exanple, paper clip on carriage 3. The
Pﬂmgpgrting al so may be caused by adhesion to termnals
the electrically conductlﬂg mat eri al, for exanple,
skin oil of user. 15 [0074] As nentloned previ ously
wth reference to FIG 3, in the ink cartridge 100
circyie b0 hiand e icartridee elebodionZahort Rietddtidt cis@nis 602)kdused by the
term nal 250 and the second sensor drive term nal 290
shorithg.ch apply the driving voltage to the sensor are
arranged at the two ends of the term nal group, so
[0076he AMuobére firfst atpecdetectiar tarndha 216 ispmjdcent Asthee first sensor
result, the Iikelihood of the first sensor drive
drive tarmiim|250 50 dasttiat é chsesinth B frshsensar drne teminal 250,
290 shorting to other termnals is low [0075] On the
Condromiedti200 the fevehetHatrtbe fiseinsorsodidrive teemimah250 2isduld short to
shoul d short to the adjacent first short detection

another teirmidal 2t @ernvinelsshvertoi the ink Idrofh 8 T detthetveatebdrah82, there is a

af orenenti oned cartridge detection/short detection
high gkelihgiot tbaRtheFbirst seanp! drivestryminal @500fill tshertf for e first short
sensor drive termnal 250 to another term nal caused
detegijon trymimd 2J00as ®¢!l.2Gorisenibenthatshactirfe ofhehlirst isegsor drive
sensor drive termnal 250 side will be detected

- terming22hto pnakher termninauearube detessed orordmelidbly vol t age

be suspend, preventing or reducing damage to the
mmﬁenﬂﬁ yﬁdQ@@"eﬁﬁ‘ddﬁttﬁet"pﬁ pliarting, Wsplinshshertidectien ternisal 210 is
menory control PFO4P47* 31 circuit 501 and the
also e%ﬁel by der cartidse idgtrodisnr sharbdetedtion eireuitip@2 spgptermine
caused by the shorting. [0076] Al so, the first short
Wheth@t e inkofrrtaden Hdl isattashedaas atelias toodetisemirerthe tgemé
ve term nal 250 and S|tuated closest to the firs
atta‘%’éﬂé’&? cafitridee d @0-ninairesud thy rogihes pl dremipals on thﬁeboard 200 can
event that the first sensor drlve term nal 250 shoul d
be kepf Soivry gnd Hnbgnsmes %Q%ﬁh#%\rw 6? dyqg Hiennb ?j’u%f imw'r?@ i nk

manuf QB 1 SERPL Ak TR 9roor Rachs bar e Beerd 2PM bl 250
oo, Bt e T . r
shortfigtd ot Sfidyiaa, A i ShS G B Aot atedge

R R R
drive $8HGRL! 2b &) LESEr 20%ihe) SRLEE T WRe ink drop ST or the water drop

S2 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 St 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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whet her an ink cartridge 100 is attached, as well as
to determne the type of attached ink cartridge 100.

PFOYRY™ 2 result, the number of terminals on the board 200
can be kept down, and it bec%mss possi bl e to reduce
the nunber of board 200 15 manufacturing steps and

shortihg ofithbeecoid paidos dhoe tehRinBD2901t2@RothleP @dPinal can be detected
Simlarly, if the second sensor drive termnal 290

mors hdiably. short to the second short detection term nal
240, the short wll be detected by the cartridge

[0078gt eThe Gretsdemsdr de e edrintmal @50catd tHeOfrst Choradptestidry terminal
shorting of the second sensor drive termnal 290 to

210 andhdenethand] arad theassed de ntdre diink tehropal ZB0aind the second short
water drop 20 S2 infiltrating fromthe second sensor

detedfion éetndnali 2l o2 8 stide, aansibatddbethednds abtlantdrninalgroup so
a result, damage to the circuits of the nenory 203 and

that tthe oprérntermipalsa{@2ar 230 260000 e detwbyn shon.t Cogsegaanthe if
prevented or reduced. Simlarly, the second short

foreide mettérdhe arninoal S R4GtesdrdpeSE eten shduldiitfilatbdfrom either side
cl osest to the second sensor drive term nal 290.

as indisatet bethé prrows in EGel & hist infittrathn secbedebmisdbefore it
drive 25 term nal 290 should short to another term nal

infilteates es famag thelather gerrhinals{R26r 230, 26001270). Kipnsatieentlis, dpmage
S2, there is a high likelihood that the second sensor

to thgrdinesitseafrihaanemoee02Q§ and theoptinting abrargtsottOsdisr to infiltration
detection term nal 240 as well. Consequently, PF04P47*

of fogign glasteriang ket prelventedcomedyesdor drive ternminal 290
to another term nal can be detected nore reliably. _

[008¢Ino 7idte finse sppgayt driventesmingl 298 andrthe econd gensnt drive terminal
first short detection termnal 210 on the one hand

290 agppreanged de shel rew madhe dpsertion glinpckian Rodledirivartrew). As a result,

. second short_ 5 detection termnal 240 on, the other, .

sincegihe terminaled®Gt290He Whigh sshsemdrivieg pitage iichidinsbieb iyaltage is
.the other termnals (220,,6 230, 260 -270) lie between

appligqarg siguied dpdhe bgck in the sertign diectian. there ip desslifgljhood that

. S1, er, drop S2 etc.) should.infjltrate fromeither

ink d%qpaeowage'%magwéa-gbﬁ RaRer iy il MAliratiecto the, loppgian of these

B 0 200D S35 SOV B 5 S e 467 o3
printi%%ﬁﬁ%%%&%ié‘%q g%t?qaeﬁlgayigﬁi o%%{}g og ’ glugbhgat?:fsr garllr? bg%rrrg\ygnted or

d igfiltration of foreign matter can be prevented or
redudeduced.

[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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-[0080] The first sensor drive term nal 250 and the
Pﬂmgggond sensor drive termnal 290 are arranged in the
w on the insertion dlrectlgn R side (lower row). As
aresult, since the termnars 250, 290 to which
sensor dr|V|ng vol tage including high voltage is 15
pertapipkitedragintioss.tHiGBe 6 A-6B tshewlthird disgrame depidinii barards pertaining
direction, there is less |likelihood that ink drops or
to vdr@ateingn matter (e.g. a paperclip) will infiltrate to
the |l ocation of these termnals 250, 290. As a
[0088ksWarjatebantige to the circuits of the menory 203 and
the printing apparatus 1000 caused by infiltration of
Ohgheibgardrdfftedegiatediie fiGeV At dw Tirst shedudedcti®t¢B084]210 is
The term nal group of the board 200 is arranged in a
similgtt tytfer fiht phvttedateciden dermied B 10, ofuthechrtaed 260 mif be eafbodiment,
the termnals of the ink cartridge 100 with the
but hasratiitelogver gindtaneexiended poytmppdietireaches 00to proesinuitn withtthe
form ng nenbers 403, 404 nentioned previously) during
lower pdgeapt techiomsr rg\peTlaQ eovendan poetion svresitiehast betagodde first
[0082] B. Variations: 25 Variations of the board 200
senseh iy e genninal 0; anid therresetitrrming 26007 thedoverstaw.eala result, for
with reference to FIGS. 14A -16B. FIGS. 14A-D show
exampie. svediim ghea prenteqfi atheaignofandiek dsep S3i ag depieted in FIG. 14 (a),
variations. FIGS. 15A-C show second di agrans depi cting
shortigmetitheprgapded pardionmdrthsi shiogdetectian |ta'tm=aﬁls21 quwe first
6A-B show third diagranms depicting boards pertaining
senserodrjg F%N'W§50[W5@3] de&aia#ealt Lk this, meﬂﬁéeﬁwa? ae'mmrwe
icted in FIG e first short detecti
termfﬂéf?ﬁ%a'ﬂd sarmninal Othersihﬁm e it shertrdatestigntarminal 210 are
detecti aon tern1na| 210 of the board 200, of the
shortify Sagren hish apsHbilitythatithe Tk pension daiyedrraingbdo0 and the

ortion that reac into rOX|n1t wtht
first édsm I8 ﬁeeswcg&ar?igvaferﬁa éwegeqm*e%'em%ﬂﬂv'gg Voltage is
|t|oned between the fir ensor t er m nal
suspenided, hgoergin %?é?af”é‘ﬁﬁaHan%ﬁc?i Qrtineng T"k?\Ag'rStrSSWO"A@"‘é"'
re nin of adhesi on of
termig 2tk toypinneS TRl (e ety &f FIG 148 S GosR iy 260
bo t he e tend? gﬁrtlon of the short detection
can FéVﬁVﬂgF I8t %he first sensor drive ternminal 250

[0084:3” | l s o%%t;ﬁ%&dmk' tlﬁ% sterg:ioﬁd S\Mg?tndétggtuf)ll'l Ecgrtmlﬁaelnfﬁ 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 200¢ 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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termnal 250 and term nal other than the first short
detection termnal 210 are shorting, there is a high
PFO%‘assi bility that the first sgnsor drive term nal 250
and the first short detection term nal 210 are
shorting and the sensor driving voltage is 15
first seapENdad. tefeiraal db0ghy tephiobl eifer aratrs ek finst Ihord détgctibn
the first sensor drive termnal 250 to another
termirat @il dale chortingethaxaiphaigh pddsilitidhat the firstsadnsor drive
term nal 260) can be prevented or reduced. [0084] As
termitad BA0 iand Fh&sfirdtdgdhort Hetextipanerisimal 210 et shorting taddntheadensor
240 of the board 200b is also simlar in shape to the
drivifig veltagehiersuspetdzait Acnotdimgly, mabbl2d3 camsed bpethoPtin@bbites first
and shorting of the second sensor drive termnal 290
sensto deve téreninal 29 toadnothéd teralisad cae beatregtmednorreduced.
reliably. [0085] Variation 2: The board 200c depi cted
[0086h FAGhaWBIrEKS. 14B, duklsecoml sansbhdriae tamgeale2f0 of thehoard
board 200b descri bed above, also has an extended ,
200cgeralscosimilec ot grhpattotthe firspeensirdirive 2fmifal £h@ nfdntisned above,
sensor drive termnal 250, and reaching into proximty
and infiltratioheofigmpiak desdiyérood tiehendipicine rem atAghigh the skerond sensor
_even in the event of adhesion of an ink drop S4 as
drivedtepininabd99 rs sit@ted4cqrohe dstreted imptattit.he short
detection term nal 210 to the extended portion of the
[008%]i r Maristins drive terminal 250 will be detected. Like
this, when the PFO4P47* 34 first sensor drive
ThebeargA0085terigtdd i FHANHAC diffars framithe heard 2004 ot t
detection term nal 210 are shorting, there is a high
embasiyaentyin| that thargts preserppd shedrdasection terminal (240 iy thesease of
and the first short detection termnal 210 are .
the TyrgrA bagrda4ftP denrictegnadilG. dPAvihegsapsnd shart detsgtipe deraginal 240
Accordi ngly, problens caused by shorting of the first
does 0§ gaEryroutrdefectian At rentasbhy meranscitiar ceevifeRdetegkionyshort
prevented _or ,reduced. , [0086] _As shown in FIG 14
deteqtian SiEnal0% et tharp e np tSthp GrouDH deRAL220).
200c [s.also simJar pn shape he first sensor .
Consgaissly iy rh%%%'lo&wehf%ﬁg@aéa@?@@, the 45onARhPEy datPGHon
of i nk dr r the . end, at the end at I ch the .
term'ge'c%“{bdlss%ﬁgdgp SRPRASTP e R az@oéchr@w'ma@ﬂ?e dsheted with.
In thi(sjectaggtagdwélﬁgltnacgttlhg 'ﬁrg'tg.)sl[lc(a)l'(i:)E§i7t-:‘]te(}/t‘iaornI Eaetrlmcl)nnal %10 is at the location
closest to the first 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.
Infiltration 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 (i.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 t_erminal 240 is absent,
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The board 200d depicted in FIG 14C differs fromthe
board 200 of the enbodiment in that there is no
PFOARHCond short detection termipnal 240. In the case of
the Type A board 200 depict@ in FIG 10A, the second
short detection term nal 240 does not carry out
if a ¢siRirE6d sbdul@foceonbaicddythebRsnOkehdtd drivd 1drA@el 290 and the
detection/short 15 detection circuit 502 (since there
contast foomirpomembegr B03 tdaaregpontite teEmE farmiZa B0 of the carriage circuit
Consequently, in the case of the Type A board 200, the
500 dex omdn shiloditopd®s, dafiltiont Efriie el dsp0SH il se dickested hBintilarly, in
detection only and accordi ngly can be di spensed with.
the dasetdfissTyms € EsardedOD, thad fice shbet ddtestions baniinaled 1@chapbe
termnal 210 is at the location closest to the first
dispgwadaovitidri ve term nal 250, when the first sensor drive
term nal 20 250 and term nal other than the first
[0088horVarieicect:i on ternminal 210 are shorting, there is a
hi gh possibility that the first sensor drive termna
OR50e dodrd 2204 demitteshiorRIG. déDettte st tsensomddive2 il mamad 250 and
shorting and the sensor driving voltage is suspended.
the flrat shaent aletenticof teamiriah i 10 hage teborgatarhshapensachidgifuen the vicinity
termnal 290 side will also be detected to a certain
of thexupeat edgmofth@ udpkd, ronhie thenjoinitgRfrtbplesenedge dicthe lower row.
| ocati on of 25 contact with the contact form ng nenber
The wo@inamef Wisisbars msabe cantactdeontiorshanetindigatasthy tre symbol CP
~ _termnal 240 if the second short detection term na
in FIQ404hverae gandaeinthe( $oreesponbingcanmiaatt formingi raytivesrd@? anGdeed in
corresponding to the term nal 540 of the carriage
a staggeredimatmon)In the aqse pfithe beask2@0mtike kbe doarhd0&hdescribed
detection termnal 240 is absent, PFO4P47* 35 if a
previghgly§veg & RBUIMderrc P sheviichasonteedenssiiad feraxarpler shasting
term nal 290 and the contact form ng nmenber 403
betweet thespsared PPG’Q’H‘eOftfé'lerﬁrﬁ'&ﬁh@ﬁ(ﬁeé‘f*ctﬂ%t%’ﬁmq]e?d@ and the first
circuit 500 due to an ink drop infiltration of
Se“S?rh%r“{%t@fm'@A 288 wijil jbe %ea@@ebwdhi%u ifgY gary dejastiopfgrminal
0 pe,C board 200, the first short detectlon
210 is @:,, ?épetz\iqynnfﬁfft ﬁgngordqiré\ﬁeﬁgg@q}\ﬂpﬂ and[tggggﬂa other than the

. tion 4: On t 00e depicted in FIG 14
first %{H’ét gﬁ?escﬁweetﬁyawagﬁi ‘53 o i) WHED tB‘ﬁg"'Stt sRaser g termina
210 have el on

250 ek S0k R ST iR SRR AP Sharne thre
is a hf%\/érss bgl\\i%y t?ua;. me ¥irs Isnelnts r gttlvetz Iggrrrklr?gyei’S drgdeth(:)e]c ﬁ}st short
detection terminal 210 are shorting and the sensor driving voltage is suspended.
[0089] The second sensor drive terminal 290 and the second short detection
terminal 240 of the board 200e have shape similar to the first sensor drive terminal
250 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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10 The termnals of this shape, as the contact
Pﬂmkggatlons are indicated by the synbol CP in FIG 14D
n contact the correspondi contact form ng portions
403 arranged in a staggered pattern. In the case of
t he board 200e, |ike the board 200c descri bed
[0090F eVVaristion 5:even i f an ink drop S6 shoul d becone
deposited for exanple, shorting between the extended
Opotthiei harasd @NOf Hepittedsin FGoi §A ditiectetinoral ivdidh c@tePbbdand the
the first 15 sensor drive termnal 250 wll be
firstdbvecdetdction kernihals2 10f arrdsthesdronind dextngindli 229 inethieiboakd 200
210 is |l ocated between first sensor drive termnal 250
pertainhgtterthie remhbastiment isrenintdaeal fermgtal 2hdmthedeinabes®bwo terminals
term nal 210. Accordingly, when the first sensor drive
are intganallvaforma8@Gsandinglermembeér. dthire boarlda?00f manfhier stedsiharldce of the
detection termnal 210 are shorting, there is a high
Typepbswi hinei B ypoahd20@ WG i1 Pl vheen Siost shoirt detestionrtatmipg0210 and
and the first short 20 detection termnal 210 are
groundhdenniing 228danehehostads Yiithdihevhaayd \200f, dhe riesddsiopeintiatifor a line
[ 0089] The second sensor drive term nal 290 and the
betwser dhel fistioshorti detastioortermimeh? Hakng 4be gfounsketebminad 220.0#hich
have shape simlar to the first sensor drive term na
was pEwirgddn the chpe of insther boardt280tnestriniog v rthp epk@diment, so the
descri bed above. Accordingly, when the second sensor
board| 200 sequirer feaver 2yocensdstees ahAdewert petst han t he second
13_]hort 25 detection term nal 240 are shorting, there is
[009 hﬁ{ﬂ'i'%'@@ﬁ bility that the second sensor drive
term nal 290 t he second short detection termn

al
On 3be arcs Ao fnijetean TG, 8 the tenmasngl b 24¢ of the upper row

g@ venting,. or reduci ng the probl ens caused by sho g
eachdyave (fbapre saitar terhhvélrﬁhﬁh?rﬁaetmn tegina) ZARGT P ‘board 2006

descggégqpe[%b Corresih%ﬁygere}gl ;Fgggﬁq;:rmne!s éoogozlq.lvgsr Ia:rianlte-lxt(:)r-;nnded
m nal, which corr po s tothe first
p°"t'%ﬁ@a%ﬁesr?ttt@ﬁ Yer e FHEHOBIRE fteé'fﬂm a? thepogrd 200

rd 200 . ertalnln to.the enbodi nent
Peft%'fwe%ge B e PR A0d RAGHEF iMEECENT REBLHF TR e of the

'°wera%9§+' Db ingls, 450 TEG) B2 1% P cSwieTbe bogrd 2D 3gs Similar in
shapg §5 e Aot A5G 4798, B Acl 9091 e o d??%e Sespllage earlier
SpeciflcelludiS an " P SHB PP AR R e B ArfRnted AP p S Rrted ot

the uQEé’r“é‘é’ge (‘)‘a'f‘rtrl"';'encz:’lcl)rregszp(%)’ndlvr\1't]gr telbmlnal 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 composed 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 are 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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was required in the case of in the board 200
PF04€4§[*tai ning to the enbodi nent, so the 10 board 200
qui res fewer process steps_and fewer parts. [0091]
Variation 6: On the board 20369 depicted in FIG 15B,
the termnals 210 -240 of the upper row each have
secodldagherts detdcsibn ttermihel 240 sdspabiivély detaaged adjacentty iradard from the
210 of the board 200b described previously.
first Spasor driad termired @50 aindtthe seebnd sahsor2drive- 240 inah 290N
extended 15 portion situated at the | ower edge of the
[0098br rWithahdibogrd 200y, malinlotirdrher frvaigd Rftfer inéitrating fagmt dither
t he enmbodi nent and reaching into proximty with the
end tawee detigeedfimtiediatélgvatrthe wintTindime tidtnaiosti?d 6ce@8hetween
of the I ower row of the board 200g are simlar in
the firlshpensar drie fermital 280sod the ishertt detettianh t@50Onaf2 0her between
board 200c described earlier.- Specifically, the each
the ssiconteseneomilring terbtal 290 Ginkddbearecend shdddlgsectioroterminal 240. In
situated at 20 the upper edge of the corresponding
the avenhitinail tP@fﬁnsh@etgmrd]‘ivga@npmal aﬁﬂionghe cgetdrd sensor drive terminal
embodi ment and reaching into proximty with the upper
290 ghiykd shortie amopesr teowminal, [0 0P page wherethd shorting is due to an ink
termnals 210 -290 of the board 200g are arranged so
drop ¢ the likeothe likelibood isatxtofmoelp higintwd sdodinebetineghdhe dinst
of term nals of generally oar shape of in nutually
sensel fifieg derminalr2ifgantethe, shoxt Hevectisartensingh2 9. rasrhpdweem the
two rows. The first 25 sensor drive termnal 250 and .
secopfhsegeqrotrivestarmnal 3PP raditbe mesand sbertidetepliahterminal 240, wil
hi gh-vol t age sensor dr|V|n% voltage is applied are
Occubégﬂw SABE Hﬂet%%e@%§ grtinghef the fﬂf@f‘éeﬁ%% dfve ypgminal 250
termnal gro ith the first short detectio
or the geRPRGISDIY i Eeﬁ@mtéa%wnswerst@eawa SHpP detected reliably.
detectjon term nal 240 respectively arranged L
As a éﬁ?"j agei taiaE A" PYi 4Gveand F}F%Pr'g’%'?%éﬁ’pad?”ﬂ\?emoo circuits (the
memTrggcrgnJg]%gM r%%{tﬁﬂﬂ b'i‘fﬁf wseg%%n qd%ig?t%[gtlg;l%%%é{ ;’{?pgliglg r1:%rcmt 502)
filtrating fromejther . end can be detected
CaUS%SF%ﬁEPW S3HeS BERVARLedhof MARIMARE: shor ting occur s
[OOQ@Et C_,the first sensor drive term nal 250 and the
hortar'agf’g tion term nal 210, or bet ween the second

gAY 24 eI 7, 1 e BrBie R by gloneated
shapg BRRHINE S35 EREATER SHBPISHEG e oV T eard 2PR Herigining
to th& Rbodiment, |tnhae msarr]1%trait Is&ﬂ%iar o QHg fltrgt genns.or i§h‘|ve terminal 250 and the
first short detection terminal 210 of the board 200e described previousiy. The
terminals 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 terminals 210 —290 are arranged so as to form a
single row in the orthogonal 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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drop or the like, the likelihood is extrenely high
t hat shorting between the first 10 sensor drive
PFO4PE%r i nal 250 and the short detection terminal 210, or
bet ween the second sensor Wrive term nal 290 and the
second short detection termnal 240, will occur at
sensdridiviidRoltdg@ts abpRssHéeerddityonsdha thiengroodndshe® thiersidgle row of
sensor drive termnal 250 or the second sensor drive
termib&ls nvitialthe 90stt shoan aétaetioh @erminall 2 IWaandthedsdcvdtiathort detection
reliably. As a result, damage to the nenory 203 and
termihdl€240r deBp &atiy chp pixbRgadSa ity ihedrd Fofntthe fikst semadr\drive
control circuit 501 and the cartridge detection/short
termiokdt250t drainthei gekohtl sbOXr drbauisedinay 200eAs hoesulghe doakk200h
prevented or mnimzed. [0094] Variation 7: On the
affordsoadivdn236h adelpigotetb thoskl B th&3Gard B804 desriribeldsabd16.
-290 have el ongated shape extendi ng over a distance
[0096¢quVeatint 8t 0 two rows of the board 200 pertaining 20
to the enbodinent, in a manner simlar to the first
Thedirsbehaht idetedtamntienalnaR 300 afithe¢ hearfdi 2064 dsbiotdd in FIG. 16A has a
detection termnal 210 of the board 200e descri bed
shapepthatiinlesiygr o hiee lafesidierialthe dfawihg.sasséamegredsotthe first short
contact locations are indicated by the synbol cp in
detectip@tensital Thotthet krord 2R8 revtainisp th dha gmbodimeot. Additionally,
form ng portions 403 arranged in a staggered pattern.
the fizt shogoditection prrmivasd i2d 0 xdGhe boaed 2@QirHasainsextg¢adedportion
are arranged so as to forma single rowin the
reachingtihegdhalleftiedee ppairn o theevicinguratitbp leweregdgednf the lpwer row.
a manner simlar to the board 200g descri bed above.
The exsfes@ed pogigon isesibpaedtothiy)left pethy fisst S§é?@o‘i’”‘@r’$€\7@'"a| 250 in
termnal 250 and the second sensor, drive term nal
the low&r\mvclﬁ qther Wegds. e extged @RW'SSCBSP%H%#UGPPWWQ" the
oltage is applied are p03|t|oned at the two
m*dd'ft ﬂ‘ét*ﬁ HRgmenal g xin & direaten su Wff%a"m%’chqug@' f@h*é]retmsert*on
C rmnal 210 and t short detecti,on
d”'e"tt"é'r 'ﬁwtﬁ ﬁﬁlg"srté‘%é?ft TN EP"EWF’E%’@ tg"saﬁ%“r?t’ Wy ergaRayigwed
the first sen drive termnal 250 an

termsgé%nﬁ&e%ﬁg'o?s By it'éz mﬁaﬁh%éet%wa "FEE'GP'@EP I5e S'tl;ated
00h_.5
outwafflg (o e d'eﬁfoﬁﬁ < R e S bt e GUBP S50 iToRewsd in

terms ?gghe &85 ack & h%h%lchn Ef’%cfttilg%eh%@a oq' thg]é(c))n alfcttpr(])ﬁtu?nosabg 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 CP of the first sensor drive terminal 250 is 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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shape that is longer on the left side in the draw ng,
proafE«COMPared to the first short detection termnal 210
¥t he board 200 pertaining to the enbodi nent.
Additionally, 10 the first short detection termna
210 of the board 200i has an extended portion
that ieagbrtion bdaoehtie thef diradtfergnrld cdge bbthd firsti dhort Hyteation
the | ower edge of the lower row. The extended portion
termiral 2il 0 aatond the direanifefentiaf eddecoff ihesfirss @assdr dhiveverminal 250
termnal 250 in the lower row. In other words, the
becomesdndgdApsitdviroin FEG. di6Sp tlse tbrigth bfithdBrstfgoption helonger than that
m ddl e of the termnal group in a direction
of a sedystdgprrtiahIthabist hpgaitel adiacdritgoiths eitcuotfierkbtidl edst oothe reset
R than the first sensor drive termnal 250. In this
termums 860 whrengdbe wimengdhee roircuerferentibl edee ofthe firat sasser drive
whol e, the first short detection termi nal 210 is
termigial 90.646 agaswibrvehen iheofitsheehedrt drbiedi@ymofal 208 ahidrtstminal other
sensor drive term nal 250, when viewed in terns of
thantthe ficsinstaet dptmcticorte@pinat 21 hdfot examplal theofesehdeninalaZi0 are
portions CP of all of the termnals 210 -290 the
shoriinmtthere igar highmoesibiity that thierfist semssrdrivie teeminal 260 and the
250 20 is the one situated at the outernost position
first ghett ides¢ation teirminah@18 anre sharting Agsoidinghhdhe eyebeel didving voltage
. Al'so, shorting between the first sensor drive term na
is supmmndgA ndirsobliemst caushd by sherdes pbihe Bravissasonddve kerminal 250
i ncl udes_the contact portion CP adjacent to the
to anegharaermpgt eamhe Erevinted or fredugedswinl dighgr ipvebabdlitii nal
50_is detected, Accordingly, the board 200i
£0097§er tT&verfirgt shertidetectian termind 2dPradrthe beaudhAP@RyinsFIG. 16C has the
simlar to the board 200 25 pertaining to the ,
longeg pprtriided rortian daan theafirsk shiopt detectien darmainaladl § akthe brard 200i.

e oASTRLE T o DR SAEL S TS 0 damge,
o e SRR 0008 e SBE LB Rt BT Tt somsor v
s 0 e 1 B SUSCRAECL R0 P2 LSS )
a res Sstp B A A PO LG RHES 2PDE irieBeEhthan tetidpthe

o 30 B ST S A PR S g v
o {5 80580 R FE SRR PR oo
e BRI B PO B g o e
sersd ST a0 25050 B b BAPaA BE b o SP500ud v
[0098] The first short detection terminal 210 of the board 200g 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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than the first short detection termnal 210, for
Pﬂmﬁégnple the reset termnal 260 are shorting, there
a high possibility that gBe first sensor drive
term nal 250 and the first Short detection term na
210 are shorting. Accordingly, the sensor driving
the heoltthasfetht(irists partépreinckhe brdd RO0d | clvageatiamdithay in the board 200i
shorting of the first sensor drive termnal 250 to
and 20Qn. Pexcotdingly naherc dhie Hest pre@ventdee tarniead BS@dand telhminal other
hi gher probability. [0097] The first short detection
thanttbe fireabh &t @ebdctidmetdomirrall 220 @pe ishofEing, tHGE ihashigher possibility
| onger extended portion than the first short detection
the samsni delin MOltage iheudpeaded 200iproblédms staowed bp shbBirg6dT the first
t he extended portion of the first short detection
senspednivederndngl 230 of andtbebbamindlGRp bexprendstdd anmadpped.
left to lower right of the first sensor drive
[0098Er MAnahovasin BlIGwmdl A€, biorsli2@Gir 2000, 200e dge adfled the direction in
first sensor drive term nal 250. As a result, the
which hgtirtidn ohthef firss tshpdr détentiom temnajo‘ﬁrodism@qteﬂsadjacentfy to a
| onger than that in the board 200i. Accordingly, when
portippef the sensasrirore trminal 280 hivrbvigBe thecextendrcportiontndrthe first
than the first short detection termnal 210 are .
shors Hefiecting tetrmiepk2 |G Aboht hhard HRisthsi ¢xtepdebpetien sbthwofirst short
driving voltage is suspended and probl ens caused by
detegtipst tqrﬁw%fﬂpﬂecﬁeﬂﬁwa@eﬁw fer'%tub\%dttre?frﬁh?aﬂlrs%en%qy drive
another termnal can be prevented or reduced. c&@ 8]
termmﬁb?-?@ st latgtrl dingstier tpwardseampden oDY® gk aanidgeakdg. and the
in FIG 16D has _the |onger extended portion th
first ﬁh@tfqergqtlogthmr@é@é@ﬁng £ daGALAGIACBEENTY th WBPROBPTEr of the
200i and 200p shown in FEI G 16D, the extended

- first ﬁm%qf&ﬁ'vs#efrﬁ@af ?F%tn ePRAsitegdirestionpf ths *ﬂ%@rﬁﬁomreﬂle" R.

of .the bo exte ds from upper Ieft t hrough
Meaﬂ%rﬂh%tﬂwﬁ 983@% adgitionite 3qqvermeptigpgd EW‘P @'gect'ons the
t he, circunferenti

exteffqeeﬂsqot'°§e92f§@§a#&ﬂ 3E°rté1£ﬁ?ﬂa<rn l%ﬁ*ma' r’ﬁ&fiﬁg %s‘ aéJacteﬂTév to
. 0]
owe B O, e RSP At P ST %S

FurthGRabes, EP%B@%@%@%%%@*@E S P4tigr of the %ﬁ@te%ﬁaﬁ’zectw"
termipac2 1 RIbOReA RSy o ﬁgﬁ’é’rﬁfﬁc é?#ﬂa%ph Fivgy fpspinal

250 1 {Ped A eobd el dr e %i?‘;% Foeei brayoet 108 Bper wores.
svouhHPAGIEH B oA SRl A R e
Iocaté‘&]g&jgggntﬁf{mtﬁeaﬂrs% enggr .Fl\%’ }ﬁgaEQZrSOr'% L‘I(‘\((iz"rem:lon

[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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[0099] As shown in FIGS. 16A-C, board 200i, 200p, 2009
PF&@&# added the direction in which the portion of the
I'Tst short detection termngl 210 is |ocated
adjacently to a portion of the sensor drive termnal
250 by providing the extended portion of the first
froms buht didexttént cambe¢ erevientéd 8d fedullpd witihomict H2€Hproblabitity. In the
ext ended potion of the first short 10 detection
presept mamatior] thd extmnded aditioeot the first Isbbitt deecidon odrntita 210
first sensor drive termnal 250 in a | ateral
addgitheedit¢asivnt iowehidls the fiestgehoof detestionkeoainal 2 tiyend B first sensor
~and the first short detection termnal 210 itself is
drivg trranieal 288) areartidopnt eacippthrerbandierevehts heredicestproblems caused
sensor drive termnal 250 in opposite direction of the
by sherdimgtdfghe dirseeenson dhve thainah2$@to abother heramidal20dp much high
in addition to above-nentioned two directions, the 15
probakilibhded potion of the first short detection term nal
210 is located adjacently to |ower border of the
[0104] r Jp thehosrdsi?20Qie2q0sy &Dé@lpeﬂsmimmtq thés ivagatien.amly the first
direction R Furthernore, about board 200q, the
shorp detacdion tetmingh2 b opribe igft sidesisdhrnisfadewith @nstruetung having the
210 is | ocated adjacently to right border of the first
exteadarspertign; dascribediahaye. b@éot waulddreepegsitde te dutnigh twasecond
froman edge of the ink cartridge 100. In other words,
shorbdetestigp tpgaingl 24ben the rickhsideigho i Brcspre having arextended
short detection termnal 210 is |ocated adjacently t

Sh . ) y 1o
P°Ft'9ﬁé"f%dg§t°"s%%ﬂraﬁ ishertedataction terspnal 218 9r igpteadiafghe first
h {8]}[0?% When t he {dﬂrst sensor drive term nal 250 and
shork getecHaD tetmippl 2Hhdn this o o8 walhdhereqieaaifardad advantages
termna] 210, are shorting [ drop .or other object.
analqggps te Fé??fhaf %eomarﬁﬁgoﬁq, Fgﬁﬁ-i ?3150" Reriginies tekBispertation.
[omé;]f t\}we. E.i rgt short detection termnal 210 is | ocated
5 adf4t8AtTy to the portion of the first sensor drive

THeRS AT Bahight 1o 1By e Say oA deeeribddprevlousty in

var B85 RO 2 8 A TR A ctnstogrmin

210 RSl 128 1 380 B 20, B B Bt or
s R o 5 B PNEASH ST FT 8 B850 200
aior SR SRR gl W 4SR5 9 200 0 bty
SoecIEH P I ek SR G ptocion
termiﬁﬁ%@egf ﬂ%%a?ﬁOﬁ%’és%Qibed in Variation 8, has a shape 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 Variation 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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5 by shorting of the first sensor drive termnal 250
PF()élf,‘tg;,,sganother termnal with nuch high probability.
101] In the boards 200i, ggpp, 200q pertaining to
this variation, only the first short detection
termnal 210 on the left side is furnished with a
be sgtiatech e thehbaugigg 1 Ok of ehe micedtrixpet 100N Byessy bheskcific examples,
above, but it would be possible to furnish the second
Varigiors h@ end dériationdrl shealirhenddsc2ib@ ddreldvh evithi ipiiéreat eleo WIGH. 17A -
a structure having an extended portion, in addition
18Dt HGiShd 7TA-Psshoghdipgratret derticting ther constucib@ avbundibbaad of ink
of the first short detection terminal 210. In this
cartridgss rartaining totvadrtony. F1GST H8AD shdwanbagesctiasahofauD-D in
to those of the boards 200i, 200p, 200qgq pertaining to
FIG.tifi s variation. [0102] Variation 9: 15 The board 200
depicted in FIG 16B, |like the board 200f descri bed
[0104} eVYariation 18 Variation 5, has an integral term na
215 wherein the first short detection termnal 210
Thas foart2@odenictedrinif@l 1220s furnished indthr sevEBCterminals 210 —240 -
ertaining to the enbodiment are integrally forned as
and Osi‘?‘@q’é’“g@fﬁﬁb? ninerierminaéy 2 B0 —289 finnighed 15 the boped 200 of the
board 200] differs in shape fromthe integral
embqdimaqty utofhgning terpurale 22@01298é96ﬁ$h%6t0p3@\/¢wé 1200 of the
20 Specifical | the integral termnal 215 of the
embqgiimert. Soppoarq 3&9& lngks Fhﬁsfc”r%W@Pﬁo'dé'tl\é%ﬁ"@hnalt?@ﬂrﬁﬂdaﬂhe second
21§:of the board_200i described in Variation 8, has a
sensahgpve ErraHeat%Pg- dhe brard 2@Rk pertaiaingziedthimvarigtionyis dHrdshed
. ortio eaching fromthe left edge portion to the ]
with 8?*& ﬁ?%ﬁow F‘h@ iipesd @dﬁé‘eéfthﬁhé‘qhd}%e?herleﬁﬁt'qfﬁ where the first
case, advant S %n | ogous to those of the board 200
SensSQyagive Fﬁ"mj”ﬁ‘?r’%@aﬂm af?'ﬁoﬁ%csnsrséna?rt ditvretermipal (280 verg disrpsed on
t he, 25 nunber of producti.on steps and parts needed for
the bpped g@%Pa'.’taWﬁo%q Hhererphediagb i iroretchnn may have; Gashape

i 535 85 LA 5 55 o By BB 72, i
e e N
o PR e b L P e T
embo§E A58 riB5A 34108 BRI e80e He S g s 200

escri W ence

S O
and 190 are situated at locations contacting the corresponding apparatus—side

'Natué!lmiaﬂg%é;;ng i r."‘qqﬂe'kﬂﬂf B 9Pl CH N BolbDe 4 CORSL LUSELOT 150

terminals 450 and 490,

[0105] A-A cross section viewed in FIG. 17A is depicted in FIG. 18A. As shown in
FIG. 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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cartridges pertaining to variations. FIGS. 18A-D show
PFO4%rgss sections AAAto DDDin 5 FIG 17. [0104]
driation 10: The board 200k3depi cted in FIG 17A is
furnished with seven term nal's 210 -240 and 260 - 280,
out of the nine termnals 210 -290 furnished to the
[010BbarAkc2@0ingftotthis vaiibiod] thenfollo®its afvahbugeBian€ afforded in addition
termnals 210 -290 furnished to the board 200 of the
to thtGe emblogbued thd heardaidp &baikingaokihetdnebddimesiit. $feamsink drop or
drive termnal 250 and the second sensor drive
foreige mutteaxl shd9ll infilteatbdegrd tRO @k dpdrthaiink ngrttidgd MOB pertaining to
variation is furnished wth notches NT1l or NT2
this gariatane it will becnee tragped indheadiepréesed poation DE avrangedt he
first sensor drive termnal 250 and the second sensor
surraimiding thertermimial 280 onvthee telimgpalskd, atherdblyesHootngl oR €8 terminal
pertaining to the enbodi nent. The notches may have the
150 grhthpetetBinahdPQ de @dothertthemisel dge ko mesnfliFatingink tp or foreign
shape indicated by the broken lines NT2, in FIG 17A
mattgeean healfertheOpravente@iDohminimigetiuncti on similar to the
first sensor drive termnal 250 and the second sensor
(010 i Wariasionildal 290 of the board 200 in the enbodi nent
are arranged on the housing 101 situated to the rear
Thyst beard 309ar deiotad in Gt 47 BI rathemihan hdving whie ndches Blgd or NT2
100 attached to the holder 4, these term nals 150 20
pertaiipe 1o Yagationl10yistinstead fugdshadowih dbraugbrhieles Hhesituated at
correspondi ng apparatus-side term nals 450 and 490.
locatjops orrespanding 48 the daqagieng ivdvese the firstensppdrive terminal 250
depicted in FIG 18A.  As shown in FIG 18A a o
and the seegadgepwmrtdrive tormineh 2HR are pitHatgdprothekeard(208 pertaining to
notch NT1 of the board 200k and the term nal 150, is
the egboguperd- BeBseps faetiererieved|in 136. AR it Hepiotpdiig) FlGeABB. Other
term nals 260, 210 (in FIG 18A, the reset terninal
arranggmenis %ﬁ:%mlff oppfridge 10Rinertainipg SmManiatian di 3rg,thg same as
sim.lar depressed portion DE s, situated hetween the
thosq gf Heizk o3 fﬁldgﬁd%PrPee%ﬁ"aséﬁtVatr@ﬁwpn1 I syp vaniagon as well,

s O e 1 L S Pl o6 B S adacont
L AR T R,
advanb:gétlts;%tﬁlaﬁ%éo{sgt%mh%gee o‘? Q}qe C|)rIk fggr%rici:lgnek18€[3g|[tg% eg t]609ariation 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 e_xample 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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this variation, it will becone trapped in the
PFo4 @pressed portion DE arranged 5 surrounding the
rmnal 150 or the term nal44190 wher eby shorting of
the termnal 150 or the term nal 190 to anot her
termnal due to an infiltrating ink drop or foreign
row amd tiey logaen rbw dfibroahd 20R BVidet @chedsis BhdHenafzihd. tek @AY of board
Variation 11: The board 200m depicted in FIG 17B,
200 hatHee&mianema\sbrtgetd%all‘emt ddresiphidi theredl % ohlted.
pertaining to Variation 10, is instead furnished with
[0110hr olhghbdmt O0HIShewh irafFéd@. A hho tia domsyciermasio DT ngween the
to the locations where the first sensor drive term nal
uppe? 30w amddheHewseoondnd ensbe whdieksidd EtheiinadrtiaB @ir@ceion side) of
situated on the board 200 pertaining to the
the lewbodiwreltte diBniBy deosinakscRTi fon exkemked are nfad& of 1B siase material
depicted in FIG 18B. O her arrangenents of the ink
as othar teinige! 21002p@rkiGi APEEhows\ErE atassnsdcticar iecludagsdumemy
as 15 those of the ink cartridge 100 pertaining to
termipgts BT She dommynterminalsy B kasi arouishesbine thitdpees sedther
portions DE are situated between the term nals 150,
termmab2ii2¥he adj acent terminals. Accordingly, the ink
cartrid 100 pertaining to this variation affords
[0t 1Hgy a‘g%maﬁawg@'aslﬂ are fayseeraping lsavay rfkreign phiedt@dh@®nt on
pertaining to Variation 10. [0108] Variation 12: 20
the Wﬁtqq#éomlasd%erp@rﬁém fy eemte disbudieneittk eartridge 100 is
variatjons, all termnals are connected to one of
attaﬁ'?sﬁmfﬁezweéna iseanblesTimprempieiaseisnabieds deera being brought to
termnal that is not connec ed to any
the tB'éWPEIem %C%%éﬁb?debbﬁc’@"cﬁ?ﬁ fexpmiae grembeys 4 Prdexdmme e first
descri bed, a \%rlatlo 2 wth reference to FIGS
Sensarg 1\, termiRg 3/&1 plG wher tk earkideentOdiispatsacheg or detached,
boar ds pertal n\g to variations. 25 [0109] The board
and t9 ppvEHGaitagt Fﬂ'gr eRfieep Jhe ferringl aRd Hsurontashiaraliae member
403. and the Ilower row fornmed by five termnals, as with
the board 200 pertai ning to the errbodi ment .

T
first %%‘5?8%"% SR %ﬁf’ﬂ et ?wgff&té%a 40 55vau San's say
first STR5H SRkS PNt isdSo B gt o7 i Mt B b SRS Rg il
210. IIlg\ﬁever, the dummy terminals 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 éensor 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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upper row and the | ower row and on the underside (the
PF04'dj]7§erti on direction side) of 5 the |ower row The

umry termnals DT, for exanpl e, are made of the sane

material as other term nal 210-290. FIG 19C shows

E-E cross-section including dunmmy termnals DT. The
shortingrhetveentheafisst BEnkars ddbo tdrntited 258nae dt thieciree sBordsdetection
other termnal 210-290. [0111] The dummy terminals DT
termimad 2101 Inssuchpa ngsavhy filor etrgor dbive dermaidhale2 Hhis substdidially
the contact form ng nenbers 403, for exanple, dust
locatgteadiacantdarfirst digert Kededtion tertnircth @4 00€ onlstcaehtly. inTthie svent
enabl es to prevent foreign object from being brought
thatithe firstesersomidniae teomibel 2ihstamtiddhivy toamoslodr feomiriahgr terminals
menber 403 (for exanple, the first sensor drive
due teihd inkl draB®rithe Mager d9O) thereris iartkglt bik¢liodddhathe Brst sensor
. attached or detached, and to prevent contact failure
driveptarminal 25Aevill shattrial thenshorhdeteshivndermioah? HyasweieAs a result,
15 403. [0112] The board 200r shown in FIG 19A has
the euiautiafpgnsos driving vaipeb ds weerendhand damage getiwoeirckitsyef the
term nal 250 and the short detection term nal 210, so
memgpy(; 28dand teeprinting eppayetisot 00f rauseddnnshmutingsanibs prevented or
| ocated adjacent to first short detection term nal
redusady. However, the dummy terminals DT is not connected

to menpry 203 and not 20 connected to the
m”%ﬁpa\fadtaﬂi@ﬂsﬁ?ﬁe termnals 510-590 on printing appar at us
10&0. Therefore, the shorting between the first,
The Regids gieriadnipe taithaempodimant andevadiatings. aseshawminsFIGT 2, are
n v(?r cause any problem Accordi nglég t he board 200r
descegﬁ éfftg?g"a RUApIAT 8tk camdrie bUQ used fere Hpariiage type
. ey ai ni ngL tglpth enbodj nent. That js to say, about
printe, HaysYer the ares ReLRININg; todkhe uppagiment grd vaiahiqng may be
%58 iS n.oL | ocat ed 2% adj.acent to first short , )
mourged AR * 1BF g8 usse dor nol G5rdgss cvRe Ry inter (Thedyk cagtridge
ortign of the first short detectign termnal 210 is
used BRF Lot ba ianen Woe r Ber Wil foSrribH el BHih raterepppdp FIG. 20
0 Liwe termnal 250, withoyt a term nal . .
and RGO EIG 0 TolE P g S5t d el fihe S B50n ofghe dafogortridse
her ebet ween .i n t one directio for the, ..
pertaifL £ B Vaetiaho b B S oS f 1 Bt bt iy G deacqertaining
and .the first short

to th%&?é% i?’gih\ét%ie:r}trg%tﬁﬁnéﬂ‘fm%!ﬁi 1'(25’5t frPUeH a case, the first
[01 14sjen§ncf<r caq‘rujiggee {(?dbrr;iagr Iain%sg oi \?ar?aL{PoSF'lt ﬂmsl gc!vrlf}/gured 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 empioyed 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 100i 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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| ocated adjacent to first short detection term na
PFO4 Q. Consequently, in the event that the first sensor
r'ive termnal 250 should shgrt to another term nal or
termnals 5 due to the ink drop or the water drop
there is a high likelihood that the first sensor
thatdhe wedet Breneafdi.e 25@ ddpith dikotivn) extehding perdenditiubaticoihe side on
termnal 210 as well. As a result, the output of
whicbdhs @uidir paritings UOK0 agte. bre Buspdride.ahd wdtiadieedtoor) e longer than
circuits of the nenory 203 and the printing apparatus
the widgo dracied Blhie sklativhstgp ofinhddepthewis dichemsionr ediheedidth—wise
10 [0113] Variation 13: The boards pertaining to the
dimegnigodifrimard 800, axpresdedorssa ratso shovntwae i§116.: Ror greater, for
descri bed as the board mounted on a ink cartridge 100
exampad for -on carriage" type printer. However, the
boards pertaining to the enbodi nent and vari ations may
[0118F Awimthedcase efrthiersboyarmentieree dusrablodiment, dfofard 200 is positioned
o carria type printer. The ink cartridge 15 used for
by megny OEgWﬂ heje 202 bessnslet 20 | dndbecdest pi Bkl bbetrdmounting
with reference to FIG 20 and FIG 21. FIG 20 shows a
portige 1888 of inkecartddgenf 09the construction of the ink
artridge pertaining to the variation 13. FIG 21
[o1 @wom ghoyyretnub 6. @l w%en iinftalling the infecartnidesi HGigin the printer,
the variation 13 being attached to the printer. [0114]
the guitle Rartions 4G40 phoM: prricideani Bgp swdvéhe &viderring 2040 on the printer
configured for .installation in an -off carrijage"
so thes,Jle Bppisk mpunting por el 0. ik ferd RGP H0ZDarRd Flrgacd erifice

not installed on r carriag
’03%'? ﬁpef@ra?@vwﬁ?ﬂicépﬁchugﬁewgb@| @'ﬁ??‘ht"ér%o%t i fiepd orifice
n such | arge-scale printers are
2020, 3nd s %ﬂs il a%%gﬁ °I§|tbé RRAST OHE 'nwv&'oegﬁ"@ﬁrﬂag@é ink cartridge
ed. in on-c e e rinters., [011
TOObd'%Fftff g2 bY P r'ﬁgeé %ﬁss.ewgonlémé’%%ﬁlaﬁwwd 200 in this
h board 2 nDun ortlon 10 L nmount i ng
variayjan js m%ﬁs hat ng 8 Fl’@@"ti?ifﬁj ) °‘§'U‘ﬁ|5‘rty| ng ink
fortd) PSS ‘ﬂbgm‘?-FLP‘%rrﬂf}gﬁ Frigge §vbe Pnfay narEaining to this

catr 0

' d h f f k , .
variaf3 bl RESE0R 67 £ 6743 HAPITTRERore B AR of B Tripensor drive

rmSSLEH, 1 ARTEE T 3 G360 S 5 AL i
descrilldd€sits 3N extendlng per pendi cular to the side on
[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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whi ch the guide portions 1040, etc. are formed (i.e
PFo4 width direction) is longer than the wdth
rection. The relationship 4gf the depth-wi se
di mension to the w dth-w se "di mensi on of board 200,
expressed as a ratio of the two, is 15 : 1 or greater,
[0120br As ekanplie FIGD12AB3ndA23, thetihle caasidgef1 00B®ertaining to Variation
above-nmenti oned enbodi nent, board 200 is positioned
14 irpjudesanaisofy s bhaide2@02nhaehdoesi94b] Oh tB8 botiwndface of the
secured on the board nmounting portion 1050 of ink
housirag 10ikdge WitDnk §Diridge 1O inhithererbodihent, 2hereviladarmed an ink
installing the ink cartridge 100b in the printer, 10
supphherifies déOlpartoivanieh 1Bt hkafupphkneali¢ insdges WeGhinguiadeidge 100b
t he guide pins 2040 on the printer so that the board
is attaphet itnghp droldesrdbl 066 boark 20@ éxdmountadcen 2 Rwearsidea(Z-axis plus
feed orifice 1030 are appropriately contacted/ coupl ed
d'reqmqntﬁidte)mﬁﬂh&o‘rorm face 0% 0axis plusf dietion fide face) ®@?@he Andsing 101
air feed orifice 2030 on the printer. The insertion
as with ife cardrideg 108 ln tha embddiment.00onfigiratich obithedbdard:2000w
. Rin FIG 21. The insertion direction R on board 200
identjigal pithsthesbaexdi280iinihe smbledirsente The sehser 10# ilseembedded in the
.. above-nentioned enbodi nent. [0118] Ink cartridge 100b
side wab @f fthe hepising 401 b agd usgddondetection mfremaitiingyinkdeveii Hook 120b
variation can prevent or reduce problens caused by .
that gh%ftaeﬁ ythoatahing pars of shem beider dbwenen tenink giartziige t180b is
ther termnal as in the case of the enbodi nent and
attac\h&# |tattiﬂ6 el deg Aocis mantas @Vethezwp[%fm@] of\ide faentoiace #f the
atign of the ink cartrj -on carri age”
houswpw% FiRok 20h gptas theik Czrtr@gedﬁgbészathﬁlf@l%ﬁdhgThe
Caonfiguration of the ink cartridge
inserfign rdfr&aawn 8 thgripkeartrifge 460b fs ﬂt@@*@eq bo the b,oldex fleis a

conf i urat ink cartrid ""on carriage""
direcfign ¥ gricit Br R 22 Gt axin e sipolent af mish the 1th oareiee 100 in
th %f enceto FIGS. 22 -24. FIG 22 25 shows a first
€ Qaln?ﬁﬂ of the construction of the ink cartridge

12 TR AR P EPRR e

o GG FER B SR R B o
dlspIJ)e{'nte%lt r[]:slren\zgen ers LIatFJC%]ccélfrfﬂes l;_)r'[nzttc):A'cF:)AhZ:;c:t4\ir7\utlr1 or close to a
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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[0120] As shown in FIGS. 22 and 23, the ink cartridge
an%ggb pertaining to Variation 14 includes housing 101
, board 200 and sensor 1O4Q18 On the bottom face of
the housing 101b, as with ink cartridge 100 in the
enbodi nent, there is fornmed an ink supply orifice
[0122] ObTheeteciticad lartangemaktssofpyheyink eaetirieige NHOb tperishene k& K ariation
cartridge 100b 5 is attached to the hol der 4b. The
14 ipiglentic00ith showsuoft the iok chiteidteOD peirténigZ taxbsverantbodiment
direction side) of the front face (Y-axis plus
desciibedotitrorefsrateeftadd. 3f St hhehdassriptiod @iereat isnbinlttddik
cartridge 100 in the enbodi ment. Configuration of the
[012Bbar Thedt astridagetitlbcartaining to Néartadi@ndl 28fords thhdollowing
enbodi nent. The sensor 104b is enbedded in the side
workjpg ¢ffeftstinaddisioni togthe Ghimeandrkirne dfféais atethecink @aripidge 100
remai ning ink | evel. Hook 120b 10 that engages w th
pertanpingprife rartodihenth Sintsel therinkd lsaviinidge t168b ihak tbedispiatgenent
100b is attached to the holder 4b is nounted on the
prevemfigss P 1deP@f. it isenforeyrntfaroedute theepositios idinpld@iiznt when the
. Hook 120b fixates the Ink cartridge 100b to the hol der
ink cayridgad 00p g atterbed th thecholdar dhepsteisiallynkincathe disglacement
100b is attached to the holder 4b is a direction of
preveftep PR3 andr B4 are IgteraltioshpltgsmitialseZtQ 0280 am thé bharch200,
ink cartridge 100 in 15 the enbodi nent. [0121] The
accurpnyseimrpsitiarinm ab the tsminadsdh —BPRvelative o plp copesperding
the side portion (x-axis direction side) of housing
appanady it Mivals igan bedreroae. Frrder.dissinseeibadmith reference to
Srev%nters POl -P04 cones into contact with or close )
FIG. $gin ecb&@r%égﬁ,ﬁalﬁrﬁ@"w frye sermingl 230rndiHie sesfondisensor drive
ho}gﬁ£ 4b when the ink cartridge 100b _is 20 attached
terming arppraaneesat eaghsenst el e erminals k0 ¢8R0 rthatyis 1depsensor

e NS00, 0,2 SRl LT SELL 90 LA S92 e
L N T T R B R SR
scou BB ALSE PSP BB P b hrsor arive
o 7] S 35 Sh A SR RS B ol o i
i 55 g T8 P g Bl i
canbggﬂggghgalﬁnggucéfrn1naI 410 -490 correctly. PFO4P47*
[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 and 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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 to theggipthele

[0122] The electrical arrangenents of the ink
PFO4 %gtri dge 100b pertaining to Variation 14 is
entical with those of the Jgnk cartridge 100
pertai ning to above-enbodi ment described wth
reference to FIG 7. So, the description thereof is
designiitst ediforfl 22&Intd s amdto st tioi thgee b Mariptivh di0rdragVardation 11
Variation 14 affords the following 5 working effects
discuigsedddioveon to the sane working effects as the ink
cartridge 100 pertaining to the enbodi nent. Since the
[012Bhk lodhe rantpalirh&ftbhdram, the irki sptadgentit is foreviesd wits a sensor
PO -P04, it can prevent or reduce the position
104 G:ii@mem&em!emmh attlenemorly 2Hr 45 thigelutdidp of shatbachedchowever,
to the holder 4b. Especially, since the displacenent :
the puralibnobthe OdcemdrePiet imiked & ersensoo18hend evemarsl 203. For
210 -290 on the board 200, |0 accuracy of positioning
examgfie,tthe seoseri i mag 1@ a 200sareifa tyvpe tthet tatects the properties or
correspondi ng apPar atus-side term nals can be
leveljafpnio b dnedansraframplyins veltagsr idde ink thithieheniencarttidge 100, and
FIG 3, in the board 200, the sensor drive termnnal
meapEngdtrdraskdanes; dn dhe embodiniritvemong thd plaralzg®f dhe devices, the
arranged at each end of the termnals 210 -290, that
senspis 104 fmmoyeiesiorn thir heusing 1 nad theoemmtyi298 is eewimded on the
sensor drive termnal 290 are closest to the 15
boarg)i200| Hewensatt ther evengestentpod the @lupglityrafdhe devipsisyare Tiott dimited
| ead to i nprovenent of accuracy of positioning of the
mhediinenk el ©xaB e e rremarCilansbHisopoatei 20 may be
term nal 290. Therefore, the false contact between t

he
sepaaiergnthihe memorn 8BS pad khe bRard 28 may| heaigstaligd gupthedipusing 101
o %nd] Oﬁ,zl of tﬂe non- correspondi ng, appar at.us-si de .
individually. fheglurality gbths deMicremayberigtrgsated intp p Girsuit beard or a
. ,substijt Lﬁie for the hoard 200 in the enbodi ment, one of )
singlq Medyisar 48 FEHH-PoAr0S" $hewna s Merdis may be apuntpd j9s the housing
nt ed ink_cartridge 100b shown in FlI . 22- .
101 0%6[h?fzg?o@ﬁérpr%fmﬁhaﬁg?rmga'aecmneteef&difﬁ Ffexgee to which
17C-D.,and.in FIGS. 18C-D,.porous el ements PO may, be 25
relot iy BT RO T S 86 26 Y GRS SLE2TANgEd Imergons of
10 and Var.i ati on escri,bed above, i.e. betwe t he
the fi SiFial 8118 8o o G EvpBeae 872 iee g ACS0
soscAl PR, FSIRENTEN ihhpicess £ hofor o5 5PHL SO, tow ot
amonéﬁé%ﬂlﬁéﬁt&gﬁ%&g?@ﬁlﬂ%éﬁ%&ia‘f’%ﬁgg%%&%&%ﬁ%pg %fttng tglprrﬁigglg 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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15

49 design also affords advantages anal ogous to those
PFO4F‘&*Variation 10 and Variation 11 discussed above.
126] In the enbodi ment hergin, the ink cartridge 100
is furnished with a sensor 7104 (piezoelectric
el ement) and nenory 203 as the plurality of the
be ogevincbss cérmmveven ternbnalheaypberaatangyd of atpositbevofcas off the
not limted to a sensor 104 and nenory 203. For
terminalsBhe, 29hdesseihedrabb@d. may be a sensor of a type that
detects the properties or |evel of ink by neans of
[0128bp! Whengas on ttheyembeodintenti hekeini thiiinveantionrik impatehrdndedin an ink
100, and neasuring its resistance. In the enbodi nment,
cartiggm {00, haplemensatiany thefreothis rdingte ta inds castriviges, WB4 | s
. mounted on the housing 101 and the nenory 203 is
impleypematign dn atsivailaromporerdi o280 ep i eontaining etheahygerseoft srinting
of the plurality of the devices are not limted to
materighseich mstisace hedt prssible srweallkanpl e, the nenory 203
d the board 200 may be separate, and the nenory 203
[0128},q Witk regaid dotbe areapepments et ccnaibreartieo! ningsitrdf) 404 the
individual ly. The plurality of the devices may be
carripgg gijpait 940 mthe arivting apparisbis gottions ofsthege arrangements
. . The circuit board or the single nodule nmay be nounted
implespentad theayeh hgrdwareccould insteadibairaplepentad thropgheseftware. and
that term nals connected to a device to which
conveggent pordiapsimplemented faronsh sgftwase srulddnstepd bre immpiemented
%;yicgs are arranged in positions of the first sensor
throyghiRardyaieyi nal 250 and the second sensor drive

rm.nal 290, descri bed above, and term nals connected .
0134 Priftheerinsanmeter PaFsANS A RIS PEEGIINEFROHe thiention

ol A S S L RS S S, e
o SRR 008 R b B0 A G BB reit
ondel SRt ELPRHE RS Sl er L

o o e bt 9 YRR a2 BB G ¥ e
R L TR A e e R

vt Y455 UL onUBEEE R, T B, TR Y6,

the term nal connected to the device to which
relatively high voltage nay PF04P47*
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50 be one. In this case, such term nal may be
arranged in a position of any of the termnals 250,

10122068%0Yescri bed above. [0128] Wiereas in the enbodi nent

PFO4PHBr ein the invention is i npl emented in an ink
cartridge 100, inplenentati%n thereof is not Iimted
to ink cartridges, with 5 inplenentation in a simlar
manner to receptacles containing other types of
printing material, such @sammer, 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. aArmhgmgeniterial ophRaMRAIREadHAbRUMadiRbIBEY 8 pedting apparatus
i nstead be inplenented through software, and 10

having apaalel §f ApakhieBssidenpbenmalkethet pHiughmatdrialvabetaiut d
i nstead be inplenented through hardware. [0130] Wile

compttigieg:pri nting materi al contai ner and board pertaining
to the invention have been shown and described on the
bafirst ddvit¢dhe enbodi nent and variation, the
enbodi nents of the invention described herein are
neisetond d¢woelethdt o facilitate 15 understandi ng of the
invention, and inplies no limtation thereof. Various
nd tiériminaltsroms thatdinclvde o wertenatity of fitsheermiveaist abfeaat ene second
possi bl e without departing from the spirit and scope

terminahegnéd ot least pweithard terminkk vdwepeinded cl ai ns, and t hese
will naturally be included as equivalents in the
i theetuiabity, of DnstaeB8INa1areRRIMIBARR! B thedirak MBvict. andl
printing nmaterial container detachably attachable to a

respegfively | depd firsit eantacthperition far pboukagting ¢ efrresponding terminal
apparatus-side termnals, the printing materia

among: Hiet Ribradity of eppariagistgideateriningds, devi ce; a second
device; and a term nal group that includes a pluralitg
oqhefqtrig@sttwmr@’ tegminab isseorpwetedbtathe second device an

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
appara’_cus—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
multiple rows, and

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

among the multiple 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
JOUQO?@W@‘E device and respectively include a first contact
PF04P”ﬁBrti on for contacting a corresponding term nal anong
the plurality of apparat us-¥ide terninals, the at

| gasht RASt 6R6 RAd LBRTECDBbrtich BABAAGHH IR ntIPaoRE M deast one
devi ce and 15 includes a second contact portion for

secondOddrdsét prtiancor respondi ng term nal anong t he
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. | agsintimgembteiriat cbetaiien alccaitbhd RCtidie & &bt d haORtaglurality
portion for contacting a corresponding term nal anong

of seddnd telmimald, ty of 20 apparatus-side termnals, the at
| east one second contact portion, the plurality of the
f wherteirc ot aedondpesrtaeinsortiens of hike aturhidasdf arent hemtinals are
contact portion are arranged so as to form nmultiple

respectively asmadgédat abch eadtof @ne rewconshgciiat makippordwn i s
arranged at an end of one row 25 anong the multiple
rows. 2. Aprinting material container according to
claim1, wherein: J0122058W001 PF04P470 52 the at

4. | Aasintiogendteriebcardainac icpodirigo ary boe af etirasljl daoehbhying a
to the at | east one second contact portion. 3. A

pluralipy pheeeandresreninadd, vdemeiai ner according to claim| or
claim2 having a plurality 5 of second term nals,
vifher ssicend entad arudticonphithe ploralitpef setondeerplinaialaire grranged
of second termnals are respectively arranged at each

with agyagt of thmeluraity afdhe firstecontaet pordionsves. atto forpy & firstgw,
material container according to any one of clains 1 to
Fheadcrgd sonartpartany axe tfspselboriy arrangehat sachvsed off the first
t he second contact portions of the plurality of second

TOW, term nals are arranged

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.

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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with a part of the plurality of the first contact

ortions so as to forma first row, the second cont act
10122008 ¢9lons are respectively arranged at each end of the
PEO4PFPr st row, 15 the at least_one third contact portion

and the remai ning part of tHe plurality of the first

CRABAGH tIROFfikdtAds A PLhRl 088 doR0araSark4hgb@lg@harai§ Wrthbgonal
row, and the at |east one third contact portion is

with raspedtaectthatinedt€iorfdidedgohwo ends of the second row. 20
5. A printing material container according to claim4
havd ABePeifhhié Bldttnowoik dridngdd flRRB} fdlHds WhE krichtidd Girection
third contact portions of the plurality of third

side th&f oheaksoral ®w.r especti vely arranged at each end of
the second row. 25 6. A printing material container
according to claim4 or claimb5, wherein the printing
mat erial container is attachable to the printing

7. appaimingsnatieyiabedntgirienaecdreithg to anypoes of clagds idnsed,t i on
direction, J0122058W001 PF04P470 53 wherein the
fwhetein thve arckingmasatd RAntadveras eitichabligad theneimiinkyapparatus
orthogonal wth respect to the insertion direction,

by beiapdnssrbrdeinma pheschibed inseetion diractieanged further towards
the insertion direction side than the second row. 5
Twhéxepr thet firsy rowtaawdi the seontdirneraraceanged geberally pridogonal
of clains 4 to 6, wherein the printing materi al

with resprechitndgheiinsextiomdirablien,tamdt he printing apparatus by
being inserted in a prescribed insertion direction,
wikergimtheneorftacs portions ancinghd soesotedfaroviharfarstirewrgddhe
generally orthogonal 10 with respect to the insertion

contagf perions mrranged wh@sciorformehe mecand repwmare ananged dngstaggered
so as to formthe first row and the contact portions

arranggmeftged so as to formthe second row are arranged in
a staggered

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 middle 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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arrangenent. 15 8. A printing material container
according to any one of claims 1 to 7, wherein the
10122085W@9 ng material container is attachable to the
PFO4PHPi nti ng apparatus by being inserted in a prescribed
insertion direction, and rein the at |east one
t Bifirgk L&Fing:nal corrpri ses a portion disposed further
fromthe mddle of the termnal group in a direction
syhketamd daliby: orthogonal to the 20 insertion
direction than the adjacent second contact portion. 9.

Aa RFbUl b ErMRE FoH cHPREALARS tRE QBFg‘a%—tsﬁ‘ieaﬁ'éYmmb‘Fs Qhd
claims 1 to 8 wherein the termnals include portions

compflisihgachionalis) defitReFBinRRC bt st WS skBondWdritindi h%d at least one
respective contact portions are forned. 25 10
third f¥riniial nghdretner i al cont ai ner detachably nount abI e to a
printing apparatus having a plurality of
atheaplatdlisy SF GestiRiRinall sre ddimeRtddid 1 Atk RlelvRle;
contai ner conprising: J0122058 W01 PF04P470 54 a
f tHesit ldeyt 6165 s@cHRICRAA I 68incdted 6l phdbed@IdANKS and
for connection to the apparatus-side termnals and
cainfeastsa pgriorpblutiad att lasf ofé tisitd ta@fiimalas arradied e8lstive to at
one second termnal, and at least one 5 third
least & epniiarabf thehatr lehst ondeegind lriminal, ofithidut s sdie firsinedrminal
are connected to the first device; the at |east one
theretsdweennl it et fanbhbneé directioecoedhé detdurtionarfad ridiey beRyeeantthe at
at |l east a portion of the at least one third term nal
least ¢re aecamig@dmiral atd Yige hblamist ohedbird deprainali on of the at
| east one second terminal, without a said first
term nal 10 therebetween in at |east one direction,
for the detection of shorting between the at | east
1. oherigtios matedeindardpinandetasbably rhaurdeblerte & piinting apparatus
termnal. 11. A printing material container detachably
havmgnq)gh{ralﬁyeoftapparquﬁuim‘gerap@ﬁqu ahgprinting material 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 ieast 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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having a plurality of apparatus-side termnals, the

rinting material container 15 conprising: a first
JO122638%PRle: "a second device; a group of termnals for
PFO4PE8nnection to the apparatus-side termnals and

conprising a plurality of f1% st terninal s, at |east

OR@ePsI6 ARl pliftiAE RkeriAbndindieRSdttLUMAbIeXd Y fiéhting apparatus
termnal, wherein: the plurality of first termnals

by bedigeinsaee i 8 réserible ihddreibn deecien, dride at | east one
second termnal is connected to the second device; the

awhkpAs ity frohy & direetibmalibdtantigify 6RBogtRiae €d tRd idlrtion
shorting between the at |[|east one second ternm nal and

directidre thé tbediRal wiieh idklodedtetdHBA4E leastdo®d s@dordeBF il is one of
portion of the at |east one third termnal is |ocated

the altaacend lthyird teratinall east a portion of the at | east one
second terminal in at |east one direction. 12. A
printing material container according to claim 10 or
claim1l, J0122058W001 PF04P470 55 wherein the

13.  pAipririting maieeinl abntapiet acberdingtaahyaohabf eldims tideto 12, wherein
printing apparatus by being inserted in a prescribed
i agwntbieoof demeoals adjacantl tovitler et feaet ene sgcbmdterainal among the
direction substantially orthogonal to the insertion

pluralidy o €irstoterminaés isesrnallzalthaviniactunitsr oif dasesihalscadjdmeratto the at
| east one second terminal is one of 5 the at |east

least ome thitd tetntiea mimpals. the Dluralipyr éffifshgermainelsi al cont ai ner
according to any one of clainms 10 to 12, wherein a
nunber of termnals adjacent to the at | east one
second term nal anmong the plurality of first

14, t Amwinkiak snatsrighedritainer hasorgdinsutebanry ofe pEehimall§ to 13, wherein
adj acent to the at 10 |east one third term nal anong

the attlgastopng direqtiorois, ¢ pemprisesd wamponeat ofpamrienctilpgy insertion

) mat eri al contai ner according to any one of clains 10

directio§. 13 wherein the at |east one direction is, or
conprises a conponent of, a prescribed insertion
di rection.

15. A printing material container according 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 least 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

ha_ving a apparatus—side terminal group that includes a plurality of first apparatus—.

'_s'id_e 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 arrange_d so as to form a first row and second row, wherein the plurality of
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15 15. A printing material container according to any

one of clainms 10 to 13, wherein the at |east one
10122058W@ek i on is, or conprises a conponent of, a latera
PEOAPHOr ect i on away from an edge of the container. 20 16.

A printing material contai n¥r accor di ng to any one of

secorfd &pWath@-4i8e 1&miNRISIRL Residt®ivaly drf@tedOftCedbh! &fd d0the first

is, or conprises a conmponent of, a lateral direction

row ah@Whé @Rird app H4aRs—fdetlRemmAN AleNREpedtivelPaftahBdd Bfeach end of
materi al container detachably nountable to a printing

the s@RMANBIWI herdin RA¥H Y the 3RO PA IS Siudeside et mimhlsgis Gdfhcent to
that includes a plurality of first apparatus side
any of eid1thial sppanatulsHEidk itbymiahlsS BRORGAPREErES cdhilner comprising:
termnals, and a plurality of third apparatus-side
t erfimstnaddce;wherein termnals wthin the apparatus-side
termnal group are arranged so as to forma first row
aadeseeddevicew, wherein the plurality of J0122058WX01
PFO4P470 56 second apparatus-side termnals are
r egpaqt bivedrniradls aagedsiag agaakaliendf GfstttaemfralsStat Id3W one
and the third apparatus-side termnals are
secondaspeinkl, \sel yatdeasargedthivd teatmathedéin: t he second row,
wherei n each of the second apparatus-side termnals is
athjeaperdity of fiestyteohinaheartehd aroheappbtoathesfisit dlevice and are
termnals, the printing material container conprising:
respeétiely icostacti#hle dea ersepondinddeioipal amgnghe 6fst apparatus—side
termnals conprising a plurality of first term nals,
termir@is;| east one second ternminal, and at |east one third
termnal, wherein: the plurality of first termnals
ave aldaastcenadsendierminabis cwviecteditaltize eedand device and is
respectively contactable to a corresponding term nal
respegfinsiy cont@ctabie to appurespesdisie derminet ameang the séeorat apparatus—
_ | east one second terminal is connected to the second
side teyayinale @M is respectively contactable to a

correspondi ng term nal anong the second appar at us-
sihgeattleast ong hirdgkggminal 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 apparatus—side terminals.

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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15 the at least one third termnal is for the
detection of shorting between the at |east one second
g;ﬁ?g'WﬁPhal and the at least one third ternminal and is
spectively contactable tg a corresponding term na
anong the third apparatus-s"ﬁe termnals. 18. A

Piwihiakdin 3h8abpaladlis-GRIZ RirMfHal A& AR S0 b t6lFiMtid first row and
conprising a plurality of 20 the third term nals being

the apefpRAEsel termmalsstattled d0aL ol Fortl tHSedindrdlvi 486 fHtanged in
third apparatus-side termnals. 19. A printing
a stagmired adlang@nbmi. ner according to claim17 or claiml18,
wherein the printing material container is attachable
to the printing apparatus 25 by being inserted in a
prescribed insertion direction, wherein, in the
20. pA printing raptealabtostaideneletadigbly aaciubld be aseiong dppWratus
are arranged generally orthogonal with respect to the
having agdurtalipnotiaperhiuensidardrndia 2 20800 Ing REOLRA anteiner
wherein the apparatus-side termnals arranged so as to
compfigingn the first row and the apparatus-side termnals
arranged so as to formthe second row are arranged in
aadirsigdeviesl arrangenent. 5 20. A printing materia
cont ai ner detachably attachable to a printing
apparcandidevinavamiy a plurality of apparatus-side
termnals, the printing material container
cawpmiinkingroun that istludeyiacayratitys et firet tdevinaks, abhshst ®na second
‘termnal group that includes a plurality of first
terminabenil i lleast aine| thirdtteoniwak edwenein: t ermi nal and at | east
one third termnal, wherein: the plurality of first
t renpluerlisy af Eroenainalsdaneccannectad b theefiist alevidee at
| east one second termnal is connected to the second
degi ddeasthensasesaukterpinegl isheonhectedinthe secdror devies,
detection of shorting between the at 15 | east one
sEeRAtdeadr M EirdabrIming isafor| thadetertion Af seortisehetupen the at

each of the termnals has an circunferential edge, a

‘least (lmﬁ. Wqﬂﬁxdotfermi{@l and the at least one third terminal,

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 sscond 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 feast 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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circunferential edge of the third termnal facing a
ortion of the circunferential edge of the second
10122008 ¥qlnal and a portion of the circunferential edge of
PE04P47e one first ternminal facjng another portion of the
circunferenti al edge of t he'’second termnal, 20 the
an edk@BOtHe Pfintife MaGsAdl @antinéd tHarHtab 8t BbriRAUS &chtdTethe first
third termnal is longer than that of the portion of
termiddle circunferential edge of the one first termnal. 21
A printing material container according to any one of
the preceding clains, wherein the at |east one third
termnal is closer to the at | east one second term na
23. 2B grimdinganytenitl &dtainier atcbdeling fahsy oBe of M@ pidtedi@ claims,
materi al container according to any one of the
wherejit €ozdiang at llistBwo safhtbs@ddhd teemiiald ead bt Waet 3RPH6N of each of
termnal is arranged closer in a lateral direction to
the fir30 1220b8Y\EO hrraREed A DetwBeedgetwd shidesdaohdttbmginals.
material container than at |east a portion of each of
the first termnals. 23. A printing materi al
cont ai ner according to any one of the preceding
24. cAgirimsing Snatkesriecanttiner acewrdirgs td @asbnd wb tlenpkcedimgndaims,
termnals and at |east a portion of each of the first
whereireths st sleviseds mangmdry farestatihy infetrasiion tdlatiigie gl printing
second terminals. 24. A printing material container
materiat contdiney indhamyinbing nuftetiblecgnteivedi ng cl ai ns, wherein
the first device is a nenory for storing information
relating to the printing 10 material contained in the
printing material container. 25. A printing nateri al
25.  chmriatine mateyalr ¢intginen asenrdingctooinyt bree pf theepitesgding claims,
clainms, wherein the second device is a sensor for _
whereifether saaeind glexiredfsusrnsef forr deferminingmer pmaknt ebptintinematerial
in the printing material container. 15 26. A printing
contaifgd & the pdeiaMateriakceptairéty t o any one of the
precedi ng clains, wherein the second device is
operated by a higher voltage than the first device.
27.,A_printinq mat eri al contai ner according to any one
26. 4 PrRENG MAtRERRPERIAPHRCCA S P YopRGPhEIE RIERESNRIGRymS,

rintin terial for s ly to the printin
where pfﬁlgr g%ev{cea}s operateg%e ayhigﬂer voltel?ge than t%e 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
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28. A printing material container according to any one
of the preceding clains, wherein a said third
10122058WH9Inal is provi ded on a one-to-one basis for each
PEO4PYYi d second terminal. 25 29. A printing materi al
cont ai ner according to any one of the preceding
Clvhkr@in a MPESLIhd RFMINARISrdtbebhiell QFENBad afkBbIP cAl &f one
arranged so as to formone or multiple rows, and
row adidh2 205 NEQE mELPRA4AE. 59 wherein a said second
termnal is respectively arranged at each end of one
row anong the one or nultiple rows. 30. A printing
mat eri al contai ner according to any one of the
30. pAgatdingOneletiaMBontainshacebrlinetahmabie of théprdRdiignahims,
group are arranged so as to forma first row and a
wherdgie e@intnalowf thd esehinalazrsap drs apanged e6 A nalfolrs a first row and a
respectively arranged at each end of the first row,
secorgindwperein the at | east one third termnal is
arranged at | east one of the two 10 ends of the
sebeareih aeaid Sdcond termimial isgrezptetivay acrantad aerach end of the
according to claim21, wherein there is a plurality of
first rowiaod termnals and the third termnals are
respectively arranged at each end of the second row.
165h&2in thepai lkbsngnenthied tedmicars armegedat tragt mgetod the two
claim30 or claim31l, wherein the printing materi al
ends efothteasavondirgwat t achabl e to the printing apparatus by
being inserted in a prescribed insertion direction,
wherein the first row and the second row are arranged
general ly orthogonal 20 with respect to the insertion
31, dArstntingmmatarial egrdpielen aceerding &t clain2ils ar r anged
further towards the insertion direction
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 materiai 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 arrange_d 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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side than the second row. 33. A printing materia

contai ner according to any one of clains 30 to 32, 25
JO122058WP¥i n the printing material container is attachable
PFO4P478 t he printing apparat us by being inserted in a

prescribed insertion direct?on, wherein the first row

apAld Wihersis eamsinbIQ irAdrie 8 sbaRoRFf RN dsY rOk thadeAdAInals
with respect to the insertion direction, J0122058W001

arrang¥dD4d4d Qo §6km angl s¥bRIcCH I b HirBRdedl ifld HAGLE e arAshgefent.
formthe first row and termnals arranged so as to
formthe second row are arranged in a staggered
arrangenent. 34. A printing material container

34. apoeingdniterianyortamelaceb@inBtolahP ord of 2laMierieion2g,
termnals of the termnal group are arranged so as to
f @herein Sdritiihals of AMe taER&li droli@ratirlaRgsd s®Be ts 6@ single
termnal is arranged at an end of the single row, and

row, wherein the at |east one third termnal is arranged so
as to be located 10 adjacently inward fromthe at
| @hsieirotie stleandobhesbthrad tamimalgedrrahgdd et em@énd 35 .thé single
printing nmaterial container according to any one of

row, the preceding clains, wherein the at |east one third
term nal surrounds the at | east one second termnal.
lanBeherkimpthendi legstraherthiad taonhai inerraaged sdiasgot s bawted
one of the preceding clains, wherein there are at

adjacdrglysinwambfremi thesaicloast ¢y sécraldsteamihabaciangéd bhiehd endt
termnals is arranged laterally between the two said
second termnals. 37. A printing material container
according to any one of the preceding clains, 20

35, wharisting rederiel ¢arsinevpecerdingdtot amndmabf the precediag claims,
used to detect whether the printing materia

wherepptheaatilepsti eneathied tarming suhvoupds the atyleagbanatsasondgerminal.
printing material container according to claim 37,
wherein the plurality of first termnals includes a

_ ground termnal, 25 and wherein the third term nal )

36.  |Aedintipe matedal egrdeiner acerrding ter anygonmebiheapreceding claims,

wherein there are at least two said second terminals and each of the first terminals

is arranged laterally between 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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container is attached to the printing apparatus is
shorted to the ground termnal. 39. A printing

;%10242;) WM al container accordi ng to claim38, J0122058W001

04P470 61 wherein the grgund termnal and the third

term nal used to detect whether the printing nmaterial
canb@imeie bouatitaehpdl hod tREtHIFd fdrivehl ARPARBIdeBedt Whether the
integrally formed by a single conponent in a single

printifgWatdrial Gonthifdr iBtdtghedtterthalprid€ng abperatas ey thtégrallp formed
claim37 or claim38, wherein the term nal group

by a dimglé¢ ed@ponaet iara aingleuoal.ity of the third termnals
used to detect whether the printing material container
is attached to the printing apparatus, and wherein
the type of the printing material container is

40. dAtpeintingechtieyial bentailier pecotdingtappmn 37 us, claim 88e basi s
of a nunber and position of the one or the plurality
ofvhédein thet rmimdlgsows dlitde s delcenta phetltgroftthe third nédnmgals
material container is attached to the printing

used pgateat whsthkt thé printingirmateral esritainec dnbidikclerd Botier phiming
to any one of the preceding clains, 15 further

appargtospri si ng: a housing containing printing material;
and a board installed on the housing; wherein the
t @rdnivhedeirgtheuty nesofatheanrijathgonateniel boraiather 29 dédarmined by the
printing material container according to any one of

printing adpasatiist @n tles bésis ofi@rnundmrpnidsigasitiornohithespmgyor the plurality
.containing the printing material; and a board

of thirdrigtminalsqussd tohdetiesti wihatherthe meinting eateripkeonteing imbgached
and the at |east one third terminal within the 25

to theiprintingarrgradup are arranged on the board, and wherein
the second termnals within the termnal group are
arranged on the housing. J0122058W001

41, A printing 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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PFO4P470 62 43. A printing material container

according to claim41 or claim42, wherein the first
J0122088WPYUe is installed on the board. 44. A printing
PEO4P4Ht eri al cont ai ner accor di n% to any one of the

preceding clains, 5 whereitf a recess is furnished

43. batpMaRIMgt AstFRF 088k at R HoBaHdikhth 8RR Al or dI8HTAANherein the
adj acent to the second termnal. 45. A printing

first dBRIRS isahstaNéd 3hRRE bdgeNr di ng to any one of the
preceding clains, wherein a porous elenent is
furni shed between the second term nal and 10 anot her
term nal adjacent to the second termnal. 46. A board
44. nMAyrabigensterial pomtalied @cBBidiid & aspBhaiofehe Bedaehabdiims,
attachable to a printing apparatus that has a
piwhemdin brebésappardtst béttheehahgiseabhd t¥eR& dhdl didvther
printing nmaterial container has second device, the
termirzbatidceotry tisd BgontStedmiral. st devi ce; and a term nal
group that includes a plurality of first term nals, at
| east one second termnal and at |east one third
term nal, wherein: the plurality of first termnals
45. aAgrindingevdtedal conthmef iacssrditeviccanyande of dlsoprddeditigyclaims,
include a first contact portion for contacting a
ceheregpamarag tlemenhid furgi@hatdbatwédretha seaindttgraial and
apparatus-side termnals, the at | east one second
anothe¢retarimirad! adiceoh e thabéeortdoterininabecond devi ce and
i ncludes a second contact portion for contacting a
corresponding termnal anong the plurality of
apparatus-side termnals, the at | east one third
t/grbmanhmOiustaﬂxb? op leprifdingcmatemiab costainari dejadfebheetiachmble to a
at 25 |l east one second termnal and the at |east one
printingrnrgrates thatahasa dlurativuefeapparatsrelde demeinals, wheneirothe
. for contacting a corresponding term nal anong the
printing] matgrial gowfainesdisarsecand sediset thenberid conuiEED58W001
PFQ4P470 63
a first device; and

46.

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

least one second terminal and the at [east one third terminal and includes a third

'-c':_ontact portion for contacting a corresponding terminal among the plurality of

apparatus—side terminals,
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the at | east one second contact portion, the plurality
of the first contact portions, and the at | east one
;%10242}, WP cont act portion are arranged so as to form
Itiple rows, and the at | east one second contact
portion is arranged at an erid of one row 5 anong the
Mhd hPle@st OME seddnd Cor@st BolidiO ke BRIrdiIRy Of 2h&fit&t contact
wherein the at |east one third contact portion is
portidneCaidthes RasnNbhy thied tbetadt pbPIGH a¥N@rasReNdas e FRe
portion. 10 48. A board according to claim46 or claim
multidd rovawiarng a plurality of second termnals, wherein
t he second contact portions of the plurality of second
t treranizbst ane sec@vpeithvebyrthiniangemgatl acaahereingt efe row
one row anong the nultiple rows. 15 49. A board
among tico ndiltiyde rowany one of clains 46 to 48 having a
plurality of second termnals, wherein: the second
contact portions of the plurality of second term nals
are arranged wth a part of the plurality of the
47.  f Artstard ent@dingpor ¢leiond6swhasit o forma first row, 20
the second contact portions are respectively arranged
atheeaicleasthonethitcheortiact porticows lbtatedtadjazastly anahe it fehst one
contact portion and the remai ning part of the
secong|apnddéttporbbn. the first contact portions are arranged
so as to forma second row, and the at |east one third
contact portion is arranged at one of the two ends of
25 the second row. 50. A board according to claim49
48.  hAvioatd aceirding tiot slaiof 48 ler cthimed hhandbs a RIOARROSBWER L
_PF04P470 64 wherein the third contact portions of the
terminglsyral ity of third terninals are

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

respectively arranged at each end of one row among the 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 terminals are arranged
with a part of the plurality of the first contact portions so as to form a first row,
the second contact 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_thir_d 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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respectively arranged at each end of the second row.
51. A board according to claim49 or claim50, 5
;%102421) &P n the printing material container is attachable
the printing apparatus &y being inserted in a
prescribed insertion direction, wherein the first row
anteidie the Eiiindl cb Macapertidrs2sruded eanabl thied thaganabre
with respect to the insertion direction, and wherein
respettieell idrginge @ \ut ieschRliehdngade fsaebh@Fow.owar ds t he
insertion direction 10 side than the second row 52.
A board according to any one of clains 49 to 51,
wherein the printing material container is attachable
51. t A Hdzed proordingtoaginm 48us cldivn H&i ng i nserted in a
prescribed insertion direction, 15 wherein the first
r ohecid thd prisde net srial cdheaiasr @ngetthgbhetoalbeyprinting apparatus
orthogonal wth respect to the insertion direction,
by bemgdnsdréedtinna phesceibrtl dcderpon tdirendomr ranged so as to
formthe first row and the contact portions arranged
swhazin thd ranrolvearskdenskaood raweararareavged gienemlly orthogonal
staggered arrangenent. 20 53. A board according to
with resgectte tbe indextios direction52, wherein the printing
material container is attachable to the printing
apphwhersn they fibdinoy israveartzed further prvesds ithe thsenden diregtion
~direction, and wherein the at |east one third termnal
side thayhpira seepnd nevr ti on di sposed further fromthe 25
m ddl e of the termnal group in a direction
substantially orthogonal to the insertion direction
than the adjacent second contact portion. J0122058W001
92.  pkbepndacendingto gnvoens of aletet 4P g Xlo any one of
clains 46 to 53, wherein the termnals include
pehenesnther prinking watasjal sopkaingrds pitachaklertevidie; priniiniecapparatus
the respective caontact portions, K are formed.

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 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

dir__ec_tion than the adjacent second contact portion. _
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5 55. A board nountable on a printing nmateri al
cont ai ner detachably attachable to a printing
;‘;ﬁ?%%ﬁﬁ"at us that has a plurality of apparatus-side
rmnals, wherein the pri%ti ng material container
has second device, the board conprising: a first
54. dAvided adBérdthOtOERy Bhe LELCHINAlLS thWF3, WHRRSIAthORefRinhRanciude
apparatus-side termnals and 1o conprising a plurality
portiodk fbiméd oliid8 tHal FespattiVepdls PN@hisRaBB Getpddtivieadont@dtdortions
at least one third termnal, wherein: the plurality
are fodmelli rst 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
one third termnal is arranged relative to at 15
55. | Adstard npaintakde oafa pHetisd mheasd contim@cdndchaiyrattakhablie to a
without a said first term nal therebetween in at
printingeamtaratus tat ket kqriyralior of hepadetieesideneohinaBowheryn the
between the at |east one second termnal and the at
printingemgteramheottziimat Hasr sdcoal .deSkee, thdbaard commmishid:e on a
printing nmaterial container detachably attachable to a
29 fipsti deviigwy aagpar at us that has a plurality of
apparatus-side termnals, wherein the printing
nagerupadf tominelnér dremestenha thie wppa atudrsidecarainals and
conprising: a first device; and a group of terminals
compHising 8 piretityi eifinsd tetreinalspat eiaat osé deceret terminal, anrbat least one
.. conprising a plurality of first termnals, at |east
third tgrmingbvdiedeiner mi nal , and at | east one 25 third
term nal, wherein: the plurality of first termnals
dihe Rwialivepklirtdermiaty arstcatmertas ta)Ure2hes Seeve:
PFO4P470 66 the at |east one second termnal is.
dbsrrtdeast ane seronddesminaliisyeennecterbto the peqend davice; and
third termnpal is for the detection of shortin )
Lt faEne PREIoR of thesat lgast oreBurditarainl m%ﬁrraﬁaecg Frlatiye to at
| east one third termnal; and at |east a portion of
least 4 partign eitheratdrast ong geqydfenminal. withaud deepid dir sickarminal
5 | east a portion of the at |east one second

therel{egwgém g] at Iﬁaaii opeeggpc‘gﬂré fa{ Fl'éecfifzw_tion 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 pIu_raIity of first terminals are connected to the first device;
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57. A board according to claim55 or claimb56, wherein

wherein the printing material container is attachable
10122058W@He printing apparatus by being inserted in a
PF04P‘H?escri bed insertion directjon, and 10 wherein vi ew ng

froma direction substanti & y orthogonal to the

| fHeeat le@Bt ol 686SHPRLrmindE i 86/HJRRLd Whitkd sbSorfd 8SBSE; 1O the
the at | east one second ternmnal is one of the at

at leabeand tRIREtdrinal it e6minRadote&on OF BRGV g REEH Ble bOIRRY one
one of clains 55 to 57, wherein 15 a nunber of

seconda@ehindl sSndtha 62 Mast 8né RBirdtedng@asfil agine second term nal
anong the plurality of first termnals is smaller
t fcleast 8pebesn of thehieaat Snadhind edrinindl it Nesadbd abijRadshtly to at
one third termnal anong the plurality of first

least 4 @orEITALEthebS leAsDORd de EORDT NG| D aBldasDBAe CirdictiBn.55
to 58, wherein the at |east one 20 direction is, or
conprises a conponent of, a prescribed insertion
direction. 60. A board according to any one clains 55

57. tA bbard abesrding tohdaiat 55 easlaimris, wheF€ati on is, or
conprises a conponent of, a lateral direction away
fwioereanthedgéntdig mitriat cnhiaimeris aPacBableAochtbarmtinting apparatus
according to any one clains 55 to claim®60, wherein

by beinhénsartddeiast parseribeld irsettiendirsctior, andnpri ses a
conponent of, a lateral direction towards an edge of
twireregoyiewaingefirom 0 di? @G &8V Mk tarRiz0lg RA TR goial BRtheinberdiodh
nount abl e on a printing material container detachably

directignt trehtsiminal gvhach [5r ¢lnsésigoappatdears dravsarpnd terminal is one of
apparatus-side term nal group that includes a

the atgeagtanet thirgfterminabt apparatus-side ternminals, a
plurality of second apparatus-side termnals, and a 5
plurality of third apparatus-side termnals, wherein
termnals within the apparatus-_ side term nal group

58. o boand agrpsding Somnyianef o olpimnsf $F s@ 57 owhenin second row,
wherein the pluraljty of second apparatus-side.
teepymben & tarainals pdieceRictoyther atdgaaldons seerid tesminabpmong the
dthe first row and the third apparatus-side termnals

plurality, of ,lrégrj%@lpg@ I§ sg}qllgﬁaw a number of terminals adjacent to the at

least one third terminal among the plurality of first terminals.

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 59, 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 claim 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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at each end of the second row, wherein each of the
second apparatus-side termnals 10 is adjacent to any
;‘;{%?%%W?We third apparatus-side term nals, wherein the
Pint i ng material contai ngg has second device, the
board conprising: a first vice; and a group of
termnals conprising a plurality of first termnals,
at |least one second termnal, and at |east one third
62. tArbdanélmounislii€ion:a pdntikematdHatlcohyaitdr ddtashableattabbblsle to a
are connected to the first device and are
printingesmethtuseh avirgon bpsdrabtl L side @reial @izt thdledd® N glurality of
anong the first apparatus-side termnals; the at
first dppasituoryides saraimthl$,er plurdity ic§ seommespettatiz-tide teaaeBRE, and a
device and is respectively contactable to a
plurality lof ¢lsipd app agtdsesidenalmmaty grhichein seanind|sapipldn ah e Spp2fhtus—
side termnals; and the at |east one third termnal is
side téiominalhgrodptaee rranged sshertbifogm kefirse eowtdre sdcond eawt wherein
one second termnal and the at |east one third
the plusatity nhkeaod amparasipesitie vetmyinalscmt aetspditvetyoarmanged at each
correspondi ng term nal anmong the third apparatus-side
end of thenfirsalrew 416l 8. thikd pparchtascidaltergivas alairespe2tively arranged
conprising a plurality of the third termnals being
at eaghegypbof thee$scandoac whbtain eack af hheketdrel phraratustyidefterminals
third apparatus-side termnals. J0122058W001
is adizoRon kg 20y 68 the Ahirdhapparatiisgeitior twirminal vdieagimtbg pwinting material
claim63, wherein the printing material container is
contaiger hahappend deviee theibeardhgomppsinat us by bei ng
inserted in a prescribed insertion direction, wherein,
i hfittedgyissm@ndg apparatus, the first row and the
second row are_ 5 arranged generally orthogonal wth
re gt oft igrminals pereprisiog adilvrabty effirsirigrminglseph faast one
apparatus-side termnals arranged so as to formthe
secong jtprrpinaly and 3§ 'estSﬁ@na&baﬁéﬁnamgﬁa@er@ﬁm nal s arranged

so as to formthe second row are arranged in B a
Sﬁﬂgdglg,ag’gy at flrasﬁégﬁglﬁ@i_s are connected to the first device and are

respectively contactable to a corresponding terminal among the first apparatus—side

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 apparatus—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.
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10 65. A board nountable on a printing materi al
cont ai ner detachably attachable to a printing
;%1()24%?%?@%891& us that has a plurality of apparatus-side
rmnals, wherein the pri%ti ng material container
has second device, the board conprising: a first
64. dAwdzed aabskding ©F Abiab2 Gragnt it includes a plurality
of first termnals, at |east one second 15 term nal
awtleddin ktleaptintme mabéril coatdthérals, atvdt@ableto theerinting apparatus
plurality of first termnals are connected to the
by beinigrissertiad/ ince prddeeibad ilsatibn directegond termnal is
connected to the second device, the at | east one third
t wharanalin itise bantibdapslebbed, it fiedt rposid tie deiondaew he
at | east one second termnal and the at |east one
arrangehi gethetr@lynomiad gonaDwith ebhspdctttocthkdnsarbiah litkasioanand
circunferential edge, a portion of the
cwhenairf theeappaahtusdgide akrmihelstdrrardetieronaanted fdracthegfiat row and
portion of the circunferential edge of the second
the apparatiunadidenelniingerariapge dfsotdsetociormuiibereentd abw entg @rainged in
the one first termnal facing another portion of the
a staggpresLmrengemeandl edge of the second termnal, the
| ength of the portion of circunferential edge of the
third termnal is longer 25 than that of the portion
of the circunferential edge of the one first termnal.
65. b brachawanteblemsmrirdingonaesial ponteired detadhabiinattachable to a
. .any one of clainms 46 to 65, wherein the at |east one
printingranpgratyp thatahay a pliraliteroftappamtustside denmioale, whersinithe
. .. terminal than any of the first termnals. 5 67. A
printinggaatgriat eontaineg hes saagnddevies. Hedhansd 4ompsistg; wher ei n
the at |least one second terminal is arranged cl oser
ihfigst davigeapndi rection to an edge of the board than
at | east a portion of each of the first termnals. 68.
A2 Boavee! ke thatdgneledemy rwalitys ofclinst fermigalsqatplpast one second
_\/\lgelir‘f?i n there a@,e at least 10 two said second
terminapang AL |sast qpe Abird Lerepingl, Whets®n of each of the first

TS b T 4 ke e e oL ¢

Ctlhgiarﬁeadfsq otn% sb:esc’onmg:[rr?iingl itshceonfnieggetd %et iecseecio%dadevice,

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

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 portibn 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.
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menory for storing information relating to the
printing material contained in the 15 printing
gﬁﬁg"?@?ﬁa| container. 70. A board according to any one
clains 46 to 69, mherein6the second device is a
sensor for determ ning an affount of printing materi al
66. coAi@irdedcomingd e Py Bhé BY cldimt @6ital 65; AHeAéiAQhe afQedst.one
A board according to any one of clainms 46 to 70,
third tdreiiedl s thees e eigl ati R\GEE Oné SecopEtahmthl Ma® aRy @ehe first
voltage than the first device. 72. A board accordi ng
termiials.any one of clainms 46 to 71, the container
containing 25 printing material for supply to the
printing apparatus. 73. A board according to any one
of clains. 46 to 72, wherein a said third termnal is
67. pAdwiadddcovrdimgotveanyoennef batnms 46ap GBaethessih dhs et deubt one
termnal. J0122058W001 PFO4P470 70 74. A board
secongcdeomihahy droareged doserdh aclaberab didéctian ©#3an whee eif hhe board than
termnals of the termnal group are arranged so as to
at leaboa moonen of eaeH bf Pleefirsbwsymianks. wherei n a sai d second
termnal is respectively arranged at each end of one
5 row anong the one or nultiple rows. 75. A board
according to any one of clains 46 to 74, wherein
68. tArheandhecatingtie arer sigmaf clgiroupt dp d7amhargedher are atdeast
forma first row and a second row, 10 wherein a said

two sajdsgaend terminalp and atdegrior perdiop ofreashgfdthatfirehit¢rminals is

of the first row, and wherein the at |east one third
arrangegrigiafally betwaendhgdwoazaid saeendbirsmifals.he two ends of

the second row. 15 76. A board according to claim75,

wherein there is a plurality of third term nals and

the third termnals are respectively arranged at each .
69. Mdoard pererdimgdacevornie of claims 46 to 68, wherein the first device is a

memory for storing information relating to the printing material contained in the

printing material container.

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 ene 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 t_erm_inal

is provided on a one—to—one basis for each said second terminal.
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77. A board according to claim75 or claim76, 20
wherein the printing material container is attachable
;%ﬁﬂ%ﬁw?% printing apparatus by being inserted in a
escribed insertion directjon, wherein the first row
and the second row are arrahged general |y orthogonal
Wth respect to the insertion direction, and wherein
the first rowis arranged further towards the
74. | AS®ydril @BceldiCtd Oy oRd of iclitmt Mot 13; viReORGeFAWals & the
A board according to any one of clainms 75 to 77,
termindd) 205 SME Fanddd0ddP4d 8o Tdrm vhe oginfultipie remisNhndg
mat erial container is attachable to the printing
apparai dsaidyedmidnigriniiaeid adpkttivelphecoetdad ebols @ntlicfdne
direction, wherein the first row and the second row
row aaoeg ah¢ anged mdtipleadows. or t hogonal w th respect to the
insertion direction, 5 and wherein term nals arranged
so as to formthe first row and termnals arranged so
as to formthe second row are arranged in a staggered
75.  aArtlaageéaeotrding7@®. ary boaoflcktoordbitng74, 0 any one of
clains 46 to 74, wherein termnals of the term nal
gwbensiatarminala o dde $erndsaltgrofimane arrahged eo agGorform a first row
wherein the at | east one second termnal is arranged
and agecamd eovd of the single row, and wherein the at |east
one third termnal is arranged so as to be | ocated
adereémalspid sawond termimat Iseregpe¢idpendy avnveesdebrach end of the
_ term nal arranged at the end. 15 80. A board according
first rpW. any one of clains 46 to 79, wherein the at |east
one third termnal surrounds the at |east one second
t @hivherein $1e allagshede dicdtennigaltis asrapzedat dgastipae of the two
clains 46 to 80, wherein there are at 20 |east two
ends afsihg seseBAdo¥er ni nal s and each of the first terninals
is arranged laterally

76, A board according to claim 75,
wherein there is a plurality of third terminals and the third terminals are

respectively arranged at each end of the second row.

71. A board according to claim 75 or claim 76,
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,
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between the two said second termnals. 82. A board

according to any one of clains 46 to 81, wherein the
J0122038WPHast one third terminal is further used to detect
PEO4P{et her t he printing materigl container is 25

attached to the printing apparatus. 83. A board

AGBOFdh Bge bAnGh@hBt&dal cMRCdifemistdteadHabilcatd the Mntfﬂgré?ﬁparatus
term nals I ncludes a ground term nal, J0122058WX01

by begQARITE #a pRéstribBaneddrtibhlirebtibs, terninal used to
detect whether the printing material container is
aivhaaie thd frdthewpindithegeRpRabat At drbaridarde@drd!l9 driogonal
ground termnal. 84. A board according to claim83, 5
with rebesito theenggrdidAdiifeetibhhal and the third terni nal
used to detect whether the printing materia
cand ahesdin itsrraihblacitemgto sbhes for forini the fappaswataud tarminals
integrally formed by a single conponent in a single
arrangealso 85 to Aorno dlidl s ecmel divngr e arrahgidin&2 staiggededi arrdige mbt.
wherein the term nal group includes one or a plurality
of the third terminals wused to detect whether the
printing material container is attached to the
719.  pAibvard gccappwr @t ary, orendf wlagnedh tohit, t ype of the
printing material container is determ ned by the
pwhereimterappels af dse temindlerbas ke ofrangenisbes tarfdrm a single
position of the one or the plurality 15 of third
row, termnals used to detect whether the printing materi al
container is attached to the printing apparatus. 86.
Avhergindtheoahleabt eneseconst tarmingl isratranzed at antead rdrthe single
detachably attachable to a printing apparatus that
row, has a plurality of apparatus-side term nals, wherein
the 20 printing material container has a second
dend whereimheatlegast enpthisd herming i jareanzgd v s, togeri logated
~ term nal that includes at least a plurality of
adjacqtitlysipwag \ngﬁ'a he atjeasteeng seqmd tatifinalergbeed shihe Ard
whi ch a respective second term nal nounted on the

80. A board according to any one of claims 46 to 79, wherein the at [east one

third terminal surrounds the at least one second terminal.

81. A board according to any one of the claims 46 to 80, wherein there are at

least two said second terminals and each of the first terminals is arranged laterally

'between the two said second terminals. .

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.

L 83. A board according to claim 82,

wherein the plurality of first terminals includes a ground terminal,
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printing material container can be inserted and at

| east one third termnal, wherein: 25 the plurality of
10122063WQ}! t ermi nal s are connectable to the first device
PFO4PH0d respectively include a first contact portion for

contacting a correspondi ng ter mi nal anong t he

Phtd dnickein Qhe ARPRESMiSaISIsda tb%&b@@%ﬁethépjeﬁggﬁﬁwJnatenal
PF04P470 73 the at | east one second term nal

contafifeR € attabh&d & thBrin@eLashAaMiscia Mastednel m@eg‘ro@nd terminal.
second contact portion for contacting a correspondi ng
term nal anong the plurality of
apparatus-side-termnals, the at | east one third

84. tArsvandlactsrdind td flaindl@Becti on of shorting between the
at least 5 one second termnal and the at | east one
t Wheebih elidrzRaindaseminachndlgse thitdtdrehitnisagtto deesdti Wiether the
for contacting a correspondi ng term nal anong the

printid matdrid yoafaimpiaragtached itd@he tpeinbihp albparadtie Brausdrally formed
on the printing material container, the at |east one

by a difdle dompohadtin Psinkleadwi s | ocated adj acently to the at
| east one second contact portion, 10 when nounted on
the printing material container, the at |east one
second contact portion, the plurality of the first

85. cArtoacd aposrdingns, claind82 e cidiml &ast one third contact
portion are arranged so as to formnultiple rows, and
whikereirothe teatmarel gheupinchidier gneadrea phiraldgnif ahadhird teeninals
at | east one second contact portion is arranged at an

used tondeteft whetheowhamoinging meatetibk citeineoiws attasha@irto the printing
printing material container having nounted thereon a

appargigard according to any one of clains 46 to 86. 88. A
printing apparatus having attached thereto a printing
netevhetei gt tipseef theorindingrmategial oontenesrie deteralinddby the
1to 45 and 87. 89. A printi ng appar atus according to

printing] apparags, Qm‘e['rqu@ﬁ{s ohg rspar Andsp Aot gl Hie one or the plurality
apparatus-side termnal group that includes a

of th'rﬂﬂsrrama{%/uw o defectippatier dhe sirtndingtresterinbpentaiper is attached
plurality of second apparatus-side termnals, and a

to thepﬂrmtmg. 3RPAFLUE-hi 1 d

86. 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 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 _correspo_nding_te_rminal among the

plurality of apparatus—side terminals,
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25 apparatus-side termnals, wherein termnals within
101220 O&ppar atus-side term nal group are arranged so as
PF04P% orma first row and second row, J0122058W001
04P470 74 wherein the pI%raI ity of second
apparatus-side termnals arée respectively arranged at
the atelralt enel seforiderfinaitis cometablhe thBigedoad@aviat usidShéledes a
termnals are respectively arranged at each end of
secoridheraectopettioaVvipr vhetraeting @acdrradpondimgteemindl among the plurality of
apparatus-side termnals are adjacent to any of the
apparahisr-gideSteappalst us- si de term nals, and wherein the
first, second and third apparatus side termnals are
the atclensiecne thitdtenmésal s forvieheodtsctibn bhehbitirgtbet@eemdhantl least
third termnals of the printing material container.
one sd¢pr@ltermimadahddhefat praspanierthird tpriimal agd medeleisad third contact
contai ner, the method conprising: nounting a board
portioadeocdntegiing aaswyrespondingdleanimal 4Giong tBE ptupality pifiapparegus—side
material container. 91. A nethod of preparing a
terminafs.nti ng material container conprising: providing a
15 printing material contai ner according to any one of
when glogntasd an the pEnting masein) notttaines dheliab deasd camythodeoptact
~claims 46 to 86, and filling the printing materi al
portiop dniarated adigeenthpie thd alesst ene slecondhepelagt pPhetiarecond
device is able to detect the printing material in the
when gouRtgdhen Her erintine awikerial rentaiper, 3be ahlenst vog seceod gonkpct
.to claim90 or claim9l, wherein the printing nmateri al
portiopgthe; plyralitys of Mieytiest FoptatierartiBne and tepati lnestrepe third contact
. apparatus that has a plurality of apparatus- side
portiop @reafgnged fR&sHeHPEM coWHPlesioNs: apd 4 terninal group
that includes .a plurality of first termnals, at |east
when gEntascehthe PRt Biatelia) containsts tho At least rHetserAn gpntact

. Wherein: 012205§V\9)1 .
portion is arranged at an end of one row among the multiple rows.

87. A printing material container having mounted thereon 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
_terminafs, 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,
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connected to a first device and respectively include
§g§§%§¥?Wst contact portion for contacting a correspondi ng

erm nal anong the pluraliﬁy of appar at us-si de

termnals, the at | east one second terminal is
whereho bne pluadiite df zedosdappulatieirisiie Rathirald a6l udpsciivelpanadged at

contact portion for contacting a correspondi ng
each ¢rd of tad fiestoog drethepthindad pplayatok—sifp aemhibals Sirdeespectively

termnals, the at |least one third termnal is for the
arrangket ®icéaadnerad obttor sedupdbeiween the at | east one second

term nal and the at | east one third term nal and
wheresimebchief tlee t&dordl appandtast sipetéininalkcre cdidcaat tegny of the third

corresponding termnal anong the plurality of 10
apparafusaside dermsindls, ked mi nal s, the at | east one second

contact portion, the plurality of the first contact
wherejprothed tirsd, searahdtdvel tHhird amstatos sidehtarchinas tex toporctéd bo

are arran?ed so as to form nultiple rows, and the at
respe¢iivs onemel tectired ssonndiend pbird temminglsarfrthageitiag neatesald

of one row 15 anong the nultiple rows.
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:
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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,

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
multiple rows, and

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

among the multiple rows.



