PFO4APA4A7* DESCRI PTI ON PRI NTI NG MATERI AL CONTAI NER, AND BOARD MOUNTED ON

PRI NTI NG, MATERI AL CONTAI NER S5TECHNI CAL FI ELD [0001] The present invention
relatesp$ﬁmﬁeneral to a printing materjal container containing a printing
material and a board nounted on the printing material container, and
relates in particular to an arrangenent for a plurality of termnals

di sposed on these conponents. 10BBERCGRIWNDQMRT [0002] In recent years, it
has become conmon practice to equip ink cartridges used in ink jet printers
or ot her prPRINTINGAPAAERIALS COMTAINE RIANIEB80ARD MOXMARPED, OB PRINTINGT or
storing information relating to the ink. Al so disposed on such ink
15cartridges is another devi cMATERIAAXBONTAINERhI gh voltage circuit (e.g. a
remai ning i nk | evel sensor using a piezoelectric elenment) applied to higher
voltage than the driving voltage of the nenory. In such cases, there are

i nstiances in which the ink cart MEQdeNIGAd. EIREDpri nting apparatus are

el ectrigal nnected through termnals. There i s. proposed a structure for
prevent @Sl‘fh%%f"&sﬁﬁ‘i I”Hﬁ”’g‘?rbf%l@%esrfﬁ(ﬁeﬁﬁf"f 8 %ﬁ’f&f"& ‘ﬁ@teﬂ?ﬁjﬁﬂﬂtaﬁé%’om ng
darmaged dye. to a dr of liquid being depgsited on the term nals connecting
Che ot RUTASEARRERDE MateriAAng & bOMaBoHEaR g ¥ ICEd ¢ BheSTiARer
cartridge 003 wever, the technol ogi es nentiopned abqgve, do not

cont enp%'}ﬁ 'éélgtﬁsi'%l?ggécr"i(?"i B ﬂgs?%T%&Lfgbﬁe%”W'£%° ateb'l"'\'ﬁai? Sﬁpoﬁ? 8Bvi ces,
for exaﬂglg,oﬁ1nﬁnnry and a 25high voltage circuit, with terminals for one
devi ce and fheHPe?WFhals for another device. Wth this kind of cartridge,
theree was a risk that shorting gagkdrmmenp ARt ween a termnal for the one
device and the term nal for the another device. Such shorting caused the
probl em of possible damage to the ink cartridge or to the printing

apparatfs if which the ink cartridge is attached. This problemis not
i mit edl0082] hn recent years, it has become common practice to equip ink cartridges

used in ink jet printers or other printing apparatus, with a device, for example, a
memory for storing information relating to the ink. Also disposed on such ink

15  cartridges is another device, for example, a high voltage circuit (e.g. a remaining ink
level sensor using a piezoelectric element) applied to higher voltage than the driving
voltage of the memory. In such cases, there are instances in which the ink cartridge
and the printing apparatus are electrically connected through terminals. There is
proposed a structure for preventing the information storage medium from shorting

20 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

25  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



PFO4P47* 2 cartridges, but is a problem comon to receptacles containing
other printing materials, for exanple, toner. DI SCLOSURE OF THE | NVENTI ON
5[0004]PFﬂﬁP4§dvant age of some aspects o; the present invention is to provide
a printing material container having a“plurality of devices, wherein danage
to the printing material container and the printing apparatus caused by
shor t i ngarbédgesebut BraTh Fublem Gamnih ¥ ARt afle DEontaHIGELBthel QERBhA i r st

aspect of the invention provides a printing material container 10detachably
at t achalhteriats, #opekambplagtomppar at us having a plurality of apparatus-side
termnals. The printing material container pertaining to the first aspect

of the invention conprises a first device, a second device and a term nal
group that includes a plurality of first termnals, at |east one second
term nal and at |east one DIBCLOIRRBETOFaTHE TNWENITIOMI ity of first termnals
are connected to the first device and 15respectively include a first
contsact[00041 i okn bovarceg af somg aapectsrafsipenutesenttievantival is aowrgvithe plural ity
of apparatus-side term nals. The at | east one second terminal is connected
t 0 t he wodowdnde@riat ecntather el inges plardidg of degiort agherpor daroagd br tteont acti ng a
correspondi ng term nal anong the plurality of apparatus-side termnals. The
at | eastrirdivg materdl tentainealandshe grinting apebedts causdd Inhehdriting be¢tvesen t he at
| east one 20second termnal and the at |east one third term nal and

i ncl udetsrminald eah bemreantpd ot redudedr cont acting a correspondi ng term nal
anong the plurality of apparatus-side termnals. The at |east one second
cont act[0889} i o firsthespeicticathe inventiomerdvides a ponting materiali coméainand t he at

| east one third contact portion are arranged so as to formone or nultiple
rowd). Tdriaghahlegttachalde $eaarrintinermrperatyshevios a elumlitanfedraretuaTsited of one
25row anong the one or nmultiple rows. [0006] According to the printing

mat er | deretwlsaiTherprpginganatierigl eentaifer Pertaining trethe tifsttaseestofetiei on, the
second contact portions of the second term nals connected to the second
devi ce IBYRNtiY eeTgRidsest @ fird dayipe, avgnseed Weyicgaandcn teravinal gseen shat inelidesnt to

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

15  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
connected 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

20 second terminal and the at least one third terminal and includes a third contact
portion for contacting a corresponding terminal among the plurality of apparatus—side
terminals. The at least one second contact portion, the plurality of the first contact
portions, and the at least one third contact portion are arranged so as to form one or
multiple rows. The at least one second contact portion is arranged at an end of one

25 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



PFO4P47* 3 the second contact portions are fewer in nunber, and

consequently the second ternminals have |less |likelihood of shorting to
terninaﬂ%”?%clude ot her contact portiops. Accordingly, damage to the
printing material container or printing apparatus caused by such shorting
can be prevented or reduced. 5[0007] A second aspect of the invention

provi dethepsdcoht r@ntadtgiortibns ard Riweelin dambeRabidycoredqliettlyetHeos et opli Nt i Ng
apparatus having a plurality of apparatus-side termnals. The printing

mat er i atersinatahaer lepe ikalilviodgp ft ghottitg &€ €andnals pastilideDbtHel & ot Horiidns.
conprises a first device, a second device, a group of termnals for

connect Aotortimgiyh damppatathes peintleg tratenidl adositdinet copiiritirsgd fxgparatllsWaaked y of
first 10term nals, at |east one second termnal, and at |east one third

t er m naby sidteshdrtinglcat\beofreivented dreteduoad.s are connected to the first
device. The at | east one second termnal is connected to the second device.
At |seast{0@0Hor & saconfl dshectadf theaisvemtiven pruvidbst intingahatesiabesrsaged rel ati ve
to at least a portion of the at |east one second termnal, wthout a said
first tdgtacmely riventdbde heerprintingtapipessts baeindiar matalion of hpparbhe-dieleect i on
150f shorting between the at | east one second termnal and the at |east one
third terminadd. TheQo08ingAvateridl ngntamer Iperiairimg tatherae@midadspeonvhitmer
pertaining to the second aspect of the invention, at |east a portion of the
at | easinvernteon eomerisesr arfinet] devicesarsavged dewlcat a\esowmpobiterminals fer porti on of
the at | east one second termnal, without a said first 20term nal .

t her ebetepsentipm tathe eaparatire sitlerteemingls and campdsink ta platadity phijrddet ween t he
portion of the at least one third term nal and the potion of the at |east
onellsectenainats: @ trast vagsegond serminalt apdiehtapst onedbind terminals Abe toiurglityet ween
the first termnal and the second termnal. Accordingly, in the event that
t he shotftfinghteyaringlamre wenneqtsd to dhaifinall devieet e ateleastdoneratamd tesmingt s by a
drop of ink or foreign matter, it is highly 25 likely that the shorting
bet weenstRaNpeditgrthgrsecnad deviceadt leask atntirkian vé the ﬁhileaahen@- fkBirdot i on of
the at | east one second term nal also occurs, and is detected as anonaly.
As a re€tininal iearsensedgelativedol 3it paYt FraPRIqNef Wertdeas ons senanstterginal,

appar at us, caused t])cy PFO4P47* 4 . . , )
without a said first terminal therebetween in at least one direction, for the detection

15  of shorting between the at least one second terminal and the at least one third
terminali.
[0008] According to the printing material container pertaining to the second aspect
of the invention, at least a portion of the at least one third terminal is arranged
relative to at least a portion of the at least one second terminal, without a said first

20  terminal therebetween 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

25  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 termnal and the second term nal can be

pr event or reduced. [0009] A third aspect of the invention provides a
printin Heteri al container det achabl y. mountable to a printing apparatus
having a plurality of apparatus-side stermnals. The printing materi al
container pertaining to the third aspect of the invention conprises a first
devi ce, a ahsetingrictteesn ties fiestgeodimabind efeTsaadml feomirOBae Okiavérntet lve
apparatus-side termnals and conprising a plurality of first termnals, at

| east ome@usedond termnal, and at |least one third terminal. The plurality
of first termnals are connected to the first device. The at |east one
second [08PA] naA thied sspemtnddhe dntemtiohepreeidesnd mintingematBrial abntagast one third
terminal is for the detection of shorting between the at | east one second

t er mi nafletapbakiheroantdbdase agmintingiapgataznsihaeing alutalits bf appoatusoridef t he at

| east one third termnal is |ocated adjacently to at |east a portion of the
at |seasterwitals dbhemtintmgmatarial corghinee asttaomeg th thecthichaspkst @010d Accor di ng
to the printing material container pertaining to the third aspect of the

i nvent i ioventian cemprtises pbirstidayviast atdesond degiwst a@neun bf tatmimaisioral i s | ocat ed
adjacently to at |least a portion of the at |east one second termnal. As a
resul t,camectipmgo ke aoraratuse sisierterminalsf andeomprisivastploradity bf ficktt er mi nal and
the potion of the at |east one second termnal have a greater tendency to
occur tiesmingiroet ieagt ivaewesane denmendli ard at teegt nak thind teteingledbead/urelityi nal .
Accordingly, in the event that the shorting between the first term nal and
t he secefriir'st seminglp ase capredigd 4o dhe firel devike. orher air lepgtnonmseeand terminal hi ghl y
likely that the shorting between the portion of the at |east one third

t er i nalP cRRBetYsE tadhp sscend @ﬁwca{Thl%agiea@h@ngébusﬁdeitr@mﬁ indpr theso occurs,
and is detected as anonmaly. As a result, damage to the printing materi al
cont ai négteghiomshehortingebpen thaat leask ene socendirsmingl gndhaas deasiont r st

t erm nal érand t he second term nal can be prevented or reduced. [0011] A

fourt h HEFLEIMpel Pideashvanertion ofrtheiaddeasironm ihig iesmingl i logatadai ner

det achabl.y nountable to a i nti ng apparatus havi ng a appar at us-si de
t er m naqclj e(?ﬁlr}f,to qsl-_l@\ﬁjéla?pong{on ofJ th% atqgast ohe second t%rminaPﬁl at least one

direction.

15 [0010] According to the printing material container pertaining to the third aspect of
the invention, 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. As a resuit,
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

20  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

25  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.



5 The apparatus-side termnal group includes a plurality of first
apparatys-sjde termnals, a plurality of second apparatus-side termnals,
and a pﬁ?ﬁ%‘r]i ty of third apparatus-si drg] termnals. Terminals within the
apparatus-side termnal group are arranged so as to forma first row and
second row. The plurality of second 5apparatus-side termnals are
r espect Thehkppaatargild @impatbrapdnoludeha dirasity 60fivsangpaheud-idd
apparatus-side termnals are respectively arranged at each end of the
second tewindtachplofalithef secantamyapatuat side Sedeinkler amdalpsurabtyas ®ae@nt to any
of the third apparatus-side termnals. The printing material container
pert ai napppratust-bide ftexminhlsa$ pedinalefwithie theawppirabns—caleprerseml grdupr &t devi ce,
a second device, a group of 10term nals conprising a plurality of first
t er m nadsangtd $eeasto foren sdoshcbvt endrisaednd eavel Tdte pleasdity ofieetdrid d term nal .
The plurality of first termnals are connected to the first device and are
r espect amelrgtusositadeabihealstape ae spratios|yosrdamgg dt atredchadndaofothg firse réw rasti
apparatus-side termnals. The at | east one second termnal is connected to
t he secthedthits\arparaine-dide tespeds iave rgspechivalytatdnget @t ®acbrendsyfahdi ng
term nal anong the 15second apparatus-side termnals. The at | east one
third tegsavndaiowi Eadlyof the seletrscanrenatos—side teimigalbés adienetthn aty bEtst one
second termnal and the at |east one third termnal and is respectively
cont act Hiydeanparatugotide sponaalagTheprinting mateta) containér pettaippartatths- si de
term nal s. [00121The printing material container pertaining to the fourth
aspect Wurthhesregt 9f & inyantiem cafmpoesels adirkt deyvies.fe et randdvies esgroop ofiose of
the printing material container pertaini nlg to the first aspect. The
pri Hti nermitads rampasne & Heralipept grsﬁitﬁ@mm@ s; Bt legagtipnd sasprd terofinalhand at
invention may be reduced to practice in various fornms, in the same manner
as t he Igashennthirhtesmingl Tnelaralidy ofifirehteseinals atengennectedts thefirdspect .
[0013] Afifth aspect of the invention provides a printing materi al
cont ai n#Viosard geneasPyctyelycnainciakle tg georresnegdmsgaernaingt amaoe tige Hrst
plurality of apparatus-side termnals. The printing material container
%@f?tﬁst“ﬁ e tenminelashles ot st pee iseeerd tymivaliperarectaditptBe device, a

pertai n?
second devi ged and a term na| group th%ﬁ includes a plurality of first
t er mi naf&eoNgidaVieasIndoii  esReSYE™M etrRtaPleatRia forespending der the

15 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.

[0012] The printing material container pertaining to the fourth aspect of the

20  invention can afford working effects analogous to those of the printing material
container pertaining to the first aspect. The printing material container pertaining to
the fourth aspect of the invention may be reduced to practice in various forms, in the
same manner as the printing material container which pertaining to the first aspect.
[0013] A fifth aspect of the invention provides a printing material container

25  detachably attachable to a printing apparatus having a plurality of apparatus-side
terminals. The printing material container pertaining to the fifth aspect of the
invention comprises a first device, a second device, and a terminal group that

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



6 third termnal. The plurality of first term nals are connected to the
first device The at |east one second termnal is connected to the second
devi ce. PFPA®*7at 1 east one third terminal is for the detection of shorti ng
between the at |east one second termnll and the at |east one third
termnal. Each of the termnals has an 5circunferential edge, a portion of
t he ci rthind @ireiral.alheeplgealiad of hiestt feirmthatam eeinebadd gt fidfttdeQize0Thé he
circunferential edge of the second term nal and a portion of the

ci r cunf &t leatt ahe edgndoferiniraal tneorndcséd te ke Badorfdaddvige. Ahet stdeagtosid on of
the circunferential edge of the second termnal. The Iength of the portion
of ci r cthifdeteemiriahlis Botgbe afetédtiort & stibrtiag beteden thel atnlgest dhmpeddnat of t he
portion of the 10circunferential edge of the one first termnal. [0014]
Accor di wymiral ahe the iahtieasy omatteird akrmioak &iank rof ples teininalg Hae @anhe fifth aspect
of the invention, the length of the portion of circunferential edge of the
t hi rd t ercomiziential ledpger potieon éfhde afcutrfergnoiat edge of thehthiia teemirfad Faritg al
edge of the one first termnal. As a result, shorting between the third

t er m na# partibrt betheeciornuinfeesntiah@ded af the seddndgteemiret ateademtigntod tbecur t han
shorting between the first termnal and the second terminal. Accordingly,

i n t he evemferéntial eldee o ong fibelt Wewmmal fiecifig peethee poitial ofathé t he second
term nal occurs by a drop of ink or foreign matter, it is highly likely

t hat t heirehofer¢ntipl isdzevoéthe hecqut tarminadf Thehtenath pethst partientdfi rd t er ni nal
and the potion of the at |east one second term nal also occurs, and is

det ect edirewnfgnential gdeaof she Eyrd termial dsriayaet sharhthap of hhé pgrimut ef thel

contai ner or_ printing a?par atus caused by a shorting between the first

t er i nagiraeferential edangf the anadirstctaimilpr event ed or reduced. [0015] A
sixth aﬁ'sdpecj1 of the invention provides a board nountable on_a printing

mat er i al00dAht oAerardiggitachamriptiaetreatiarpl eontaingr pertaninggtoallisafitie @aspedta’ has a
plurality of apparatus-side termnals. The printing naterial container has
second H@vnwentiomdhe kgl af Hs partionmef citeumferantiel Rdges pbhe Hiird ¥eemindlént i on
comprises a first device and a term nal group that includes a plurality of
first tlepasmidieg that of thespordion ofdbs fircpaipianip! adge ok theeons figsiderminaly
termnal. The lgl ral.ity of first termnals are connected to the first

devi ce ‘Ahd eaYbetITYRE hetuRanite Hirditegpinabard e peranddermsial et acting a
RSN C T NC R IR T AT
devi ce_and. Lk udes, a seoond contact ROt an, Lo, S aLI% Asg ygePondi ng
the second terminal cccurs 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,
20  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.
[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
25  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



apparatus-side termnals. The at |least one third termnal is for the
detection of Sshorting between the at |east one second termnal and the at
| east o e*%Hird terminal and includes third contact portion for
contacting a corresponding term nal anbng the plurality of apparatus-side
termnals. The at | east one second contact portion, the plurality of the
first cesvweasdondingtteemhal amdng kiee plurbdl@gsdf appardths+lds trbmedls PR dt0Rady €
arranged so as to formone or nultiple rows. The at | east one second

cont act cdd pesdridoterininadis esrgedidile a6 the deodnddevit ©an anmoigddshe setendr
multiple rows. [0016] A seventh aspect of the invention provides a board
nount abtentaat ponticnnfor rgntaetiegisatoreespoadmgrtedainat hiabhy tiad phedlablof to a
printing apparatus that has a plurality of apparatus-side termnals. The
pri nti ngppaastesst-side cemiaalaeThé as leat ond td@diteenindhie fhoaialdpctianifng to t he
seventh aspect of the invention conprises a first device and 15a group of
t er i nasherfiog bebmemcthieost leosit tree appandateusirgl ded ttiee At hess candhicdpmiisalng a
plurality of first termnals, at |east one second termnal, and at | east
one t hiantl inehusienal thirfheonsactr pdritioy fof cbntasting er erirnedpending teoninekcsredng o t he
first device. The at |east one second termnal is connected to the second
devi ce. thatpliksdity ohapraratusnside tetreinals. Tbasit leass driei setond raontexit postiam.r anged
relative to at least a portion of the at | east 20one second term nal,

wi t hout the Rlaiadity pf the fiestrontactinvestionstanddheiat least| angsthirdrneondagterartion, f or
the detection of shorting between the at | east one second term nal and the
at | eastrecareangedrs® aetnfarel ong 00 NE|tipde spyht Theagpleest ohe sheorcheartacbn
provides a board nountable on a printing naterial container detachably

at t Hchapfréiopds arqgnged phan gppof Mnagorhamongatheaong ar giultinle rows.of
apparatfs-%jde termnals. The printing material container has second

devi ce. LOPRB] pdAsaverthtasparhel the inMentéem Redvidaspe bearsf meyntablevame ipsinting
conprises a first device and a group of terminals for connection to the
appar at Natesialjgoptaingr detachahly aldaghabis tryaprigtineArpesates thatrhas & elusglitvl s, at
| east one second termnal, and at | east one third PFOP47* 8 term nal. The
pl ur al | PhaRPRrItUsSYide EenminalpsThe ariptinm Bt edpl containen hassteqnadi deviceribe ot

| east one second.termnal is connected to the second, devicge. The at | east
one t hi RAErE BERTRINATE 1 theopeansh asperdt gidiednvaHinn FHEP RS R Bt dRYIcot andkast
one, second term nal ?n the at . least one third termnal At |east a portion

of Phe AEUR i teERaior Fospestithin thesapraratusgsidg tarninglsandocoprrisinge o

ortion ,of .the,at |east pne second term nal . .
P piuralltcy f %rst termma%, at feast one second sE‘ermmal, and at least one third

terminal. The plurality of first terminals are connected to the first device. The at
least one second terminal ié connected to the second device. At least a portion of
the at least one third terminal is arranged relative to at least a portion of the at least
20 one second terminal, without a said first terminal therebetween in at least one
direction, for the detection of shorting between the at least one second terminal and
the at least one third terminal.
[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
25  of apparatus—side terminals. The printing material container has second device. The
board pertaining to the eighth aspect of the invention comprises a first device and a
group of terminals for connection to the apparatus—side terminals and comprising a

plurality of first terminals, at least one second terminal, and at least one third



in at |least one direction. [0018] A ninth aspect of the invention provides
a board mountable on a printing material container detachably attachable to
a prinﬂﬁﬁﬂ”&%paratus havi ng a apparatus-side term nal group that includes a
plurality of first apparatus-side termnals, a 10plurality of second
apparatus-side termnals, and a plurality of third apparatus-side

t er m nadesminkErMAensll&lity bhfirsttteemimaRadrat dsmettrl toetHe fak dgvieepThe at ar r anged
so as to forma first row and second row. The plurality of second

appar atlgastsériesd cingi taahhahisecdrdeptat tovtHeysadondrdyiteaTheat Hesytbrefthidde fir st
row and the third apparatus-side termnals are respectively arranged at
each engr@fnat kefos abendteadion dagdiorifig beevddnsibeaatd eagtpareat ersongli téeminal m nal s
is adjacent to any of the third apparatus-side termnals. The printing

mat er i adndcidet ati Inast drastisecienshirdd\VAtcleastTa@obibar df fer staieasthgnd thitdhe ni nt h
aspect of the invention conprises a first device and a group of term nals
conpr i stengiral [ locateidt adjafentiyrtotattleasti anpbtjonadt theasttleasteorsesaruhdtterminahl |

and at |l east one third termnal. The plurality of first termnals are
connectiedttleasthomef diresttiodevi ce and 20are respectively contactable to a
correspondi ng term nal anong the first apparatus- side termnals. The at

| east dif818kcdhndintierepert ofi thedoverdminemrovidles fach sard onalirdale o apdniisg
respectively contactable to a corresponding term nal anong the second

appar atmatesiatieontemner nlgtachabplycathacHablesto ameinting mrdperatys having ¢ dpparathe
detection of shorting between the at | east one second termnal and the at

| east ofide térinminkltasown that ingadels a olyrektyeef finst lapperehtasidebtesminglsy a
correspondi ng term nal anong the third apparatus-side termnals. [0019] A

t entth apeadity of sednndi apperatusmsige deimieds.ansbaptiraiiymfdbird apnatatpsisidd ng

mat eri al contai_ner detachably attachable to a printing apparatus that has a
pl ur al i teyminalsodpaminats withiagparappatatysthide tarminallgsourTpe pirprgddnge Anteri al
cont ai ner has second device. The board pertaining to the tenth aspect of

t he i nvierniaofirst saprangdesecand irpwt Taeplurelityrf secoad @ppanatiyy 6ifs tenminaisereudes a
plurality of first termnals, at |east one second term nal and at |east one
third t'@eResHively arangad atapaaiyenst of thestirst apyyiang) hedhkd apraetveside t he

5first device. The at | east one second termnal is connected to the second
devi ce.tefpwals are respectively arranged at each end of the second row. Each of the

15 second apparatus—side terminals is adjacent to any of the third apparatus—side
terminals. The printing material container has second device. The board pertaining to
the ninth aspect of the invention comprises a first device and a group of terminals
comprising 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

20  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. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at least one third termihal

25 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



at least one third termnal is for the detection of shorting between the at
| east one second term nal and the at |east one third termnal. Each of the
ter mi nal™*4s an circunferenti al edge, _a portion of the circunferential

edge of the third termnal facing a po?tion of the circunferential edge of
the second termnal and a portion of the 10circunferential edge of the one

first tefrappasdtubodde GeramlpdlBEThdpribtinh materidieobtdifehay &niondl detdlge Tak t he
second terminal. The length of the portion of circunferential edge of the
third tleoand paktairng tnges tdriBaspéet ofofhetin@entiort ¢ ampridest H irsi desidd aieat i al
edge of the one first termnal. [0020] An el eventh aspect of the invention
pr ovi determinab araipnibat tradhlde scen plairdl B rof firsnter iiviady, it lle £ ndri fiiondekasinabl v
attachable to a printing apparatus that has a plurality of apparatus-side

t er m nadrel atlleesiponathirgteratireaii Bhe plandlay d firblatermirsds ardcoitdcted td Biee boar d
pertaining to the eleventh aspect of the invention conprises a first device
and sa tfasiideeice gfioipt tdaat onaclkuded taimihdds coangdtad abithy setord dsevticé.eTha nal s,
at least one cut-out portions into which a respective second term nal

mount edatdaasthene2tnd termigl mafceerthaldetectiai ofesharting betwesetteeal laask avie | east
one third termnal. The plurality of first termnals are connectable to the
first ceegiood taminalempkidtel atelegst ond thied terfriimadt Eandnofaidte teomtriabnhdan
contacting a corresponding term nal anong the plurality of apparatus-side

t er mi natigcumfpeendial pdgsta ertioped dhe cireumiferahtiakse dgsnofettieathird teoninakfaeewond
device and includes a second contact portion for contacting a corresponding
25t er m aertmmefghe rergumferdntial edde appher seapndgiedoinabamd palostioThétla | east
one third terminal is for the detection of shorting between the at | east
onel0s ecarpymferanitiashpdgmef theeone firdasrmimabfadig ehatbenperdionafdhencl udes a
third contact portion for contacting a corresponding term nal anong the

pl ur al i tixcupTfeansial adges ok theeseaang teaminal. ifenengrfrh g portion of

circumferential edge of the third terminal is longer than that of the portion of the
circumferential edge of t.he one first terminal,
[0020] An eleventh aspect of the invention provides a board mountable on a

15  printing material container detachably attachable to a printing apparatus that has a
plurality of apparatus—side terminals. The printing material container has a second
device. The board pertaining to the eleventh aspect of the invention comprises 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

20  printing material container 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

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

a corresponding terminal among the plurality of apparatus—side terminals. When



10 nmounted on the printing nmaterial container, the at |east one third
contact}portion is located adjacently to the at | east one second contact
portion?‘@%@n nount ed on the printing1 terial container, the at |east one
second contact portion, the plurality of the first contact portions, and
the at |least one third contact portion are arranged so 5as to form one or
mul ti pl @onmwssl. onNtenprifting radtedial thetapidrntiengt attesnathicDabmiabeportidhasat

| east one second contact portion is arranged at an end of one row anong the
one or louhteidpddbacemily.to[the 2t ]ledsttomel éddondsppecictaiortibe. Whae riduatepowvhees a
board connectable to a printing apparatus that has a plurality of

appar at printigdeatezrahcoatiamer, Tthe &toansk per bedaridgpritactl@irient vl pluraligg pect of
the invention conprises a termnal group that includes a plurality of first
t er m nathe, firat chbetest pordorscendidhe et heastlonantirdtcohtastpostien ahd adatgediimal .
The plurality of first termnals are connected to a first device and

r espectastd forimenhaidemaltile sows oMb erc mopotdd omthieprictng acténa cantoneresipondi ng
term nal anong the plurality of apparatus-side term nals. The at | east one
second atdeasthene secor@icanmiact pdrtientis aprapged atl adevid o cned-ownarhaetheaosecond
contact portion for contacting a corresponding term nal anong the plurality
of appagramubipdd tevs.erminals. The at |east one third terminal is for the
detection of shorting between the at |east one second term nal and the at

| east df921hi rAl twelfth srpechafl thetrivedtien arevidesia boarcheennestabie o fagprinting
contacting a corresponding term nal anong the plurality of apparatus-side
20t er i #Rpasatusbatahag @amrahimeofs@@@rﬁuemgmwﬁmlﬁ Bie besrd prtaiainety of the
first contact portions, and the at |east one third contact portion are

ar r ¥ngeldnestyrelfsh mep e raf thadnyantien| qamirisesankermingd exeun thedtingidesacond
contact portion_is arranged at an end of one row anong the one or nultiple
rows. [ReEdiy ‘Fﬁ’é"%d&l’"ﬂ%‘ageﬂ kast age secomd teriming and atHeastwene thirdaspect s of
the inventjion 25can afford working effects anal ogous to those of the

pri nt i N Rk ihg Plehbarhirstgernuels #§ enerted to afirstodevies apdt h aspect s
respectivel \glhe oards pertaining to the sixth to el eventh aspects may be
reducedeﬁae%ﬁ* ¥ ncsige 35&% Gkagtpartionifar cagtagtng a qoresapanding tetminakr as

the printing material contai ner pertaini othe first to the fifth
aspegt Sar’p(alggigtet;?lvrahgt]y o?apparatus—sf%e term:rrllapng e at least one second terminal is

15  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

20 terminals. The at least one second contact portion, the plurality of the first contact
portions, and the at least one third contact portion are arranged so as to form one or
multiple rows. The at least one second contact portion is arranged at an end of one
row among the one or multiple rows.

[0022] The boards pertaining to the sixth to the twelfth aspects of the invention

25 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



[ 0023] The above and ot her objects, characterizing features, aspects and
advant a}g__es of the present invention will be clear fromthe description of
preferr d*Bénbodi nent s present ed bel o along with the attached figures.

BRI EF DESCRI PTI ON OF THE DRAW NGS ! FIG 1 shows a perspective view
of the construction of the printing apparatus pertaining to an enbodi nent
of the maneditdsothe driHting m2tesiabubntaine pepeiiny o Yheviraftotdhe fifemstgdesi on of

the ink cartridge pertaining to the enbodi nent; FI GS. 3A-B show
di agr anmespéctivedy.constructi on of the board pertaining to the enbodi nent;
FIG 4 shows an illustration show ng attachment of the ink cartridge in the

15hol dei0p28) G THe siomsarahotiblel vbjeicts,iahiarsdtenizing fédtarénlaspectsrandge att ached
to the holder; FIGS. 6A-B show schematics of the construction of the

cont actadveatapes ofth&pGeseht sinmnsioa vili ibef cldarafyjo mnbhefdeishepgbeof prefatred
arrangenment of the ink cartridge and the printing apparatus; 20FIG 8 shows
a brii eferdb@djimanmsopretshetedl eddw ialalg vaith simgyettenbed figanesi ng on the cartridge

detection/short detection circuit; FIG 9 shows a flowchart
depicting the processing routine of the cartridge determ nation process;
FI GS. 10A-C show illustrations depicting three types of termnal |ines on

the 25board; FIG 11 sBRIEFDESGRIMEHON O&pTRE IDRAWINGSr ocessing routine of

t he remai ni nlg ink | evel detection process;
1G. 1 shows a perspective view of the construction of the printing apparatus

pertaining to an embodiment of the invention;
10 FIG. 2 shows a perspective view of the construction of the ink cartridge
pertaining to the embodiment;
FIGS. 3A-B show diagrams of the construction of the board pertaining to the
embodiment;
FIG. 4 shows an illustration showing attachment of the ink cartridge in the
15 holder;
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;
20 FIG. 8 shows a brief diagram of the electrical arrangement, focusing on the
cartridge detection/short detection circuit;
FIG. 9 shows a flowchart depicting the processing routine of the cartridge
determination process:;
FIGS. 10A-C show illustrations depicting three types of terminal lines on the
25  board;
FIG. 11 shows a flowchart depicting the processing routine of the remaining ink level

detection process;



PFO4P47* 12 FI GS. 12A-C show timng charts depicting tenporal change
in the shorting-detection enable signal and sensor voltage during execution
of the FaHd ni ng ink | evel detection RLocess; FIG 13 shows an illustration
of a scenario of shorting; 5FIGS. 14A- B show first di agrans depicting
boards pertaining to variations; FIGS. 15A-C show second di agrans depicting
boar ds pert aFiGiSd 2AeCvéfonatimieschdrt Shepid By R2heral Ehdared idithgsaBRingepi cti ng
boards pertaining to variations; FIGS. 17A-D show di agranms depicting the
const r uddtectioraenalsid siypat dsd @énddrkvotiage rdudgg expeutiai of thg: temansing ik ksl
10FI GS. 18A-D show cross sections AA-Ato DDDin FIG 17; FIGS. 19A-D show
fourth ditagtieampratepscti ng boards pertaining to variations; FIG 20 shows a
perspective view of the construction of the ink cartridge pertaining to a
vari ation; HIG.23 shoermsaraillpsteatisreobé schearicnkf ebwrtingdge pertaining to a
vari ation being 15attached to the printer; FI G 22 shows a first
di agr am of tHA&S ddst-Pusdtomofirsdfdidgname miep caing hiodgls pataiaingitograriatiansiar i at i on;
FI G 23 shows a second di agram of the construction of the ink cartridge
pertai ni ng tldGS. VaAr-&tshow s@@Rd@Ei2gtasisalepicinghaaddspeigrimmgoto vdv@ations;
construction of the ink cartridge pertaining to a variation. BEST MODES OF
CARRYI NG OUTFIGSE 16 AVENFo@\hifdod 2eria mEndrmils tirenb sard$é peHeiniretewsriationent i on
wi |l be described below wth

FIGS. 17A-D show diagrams depicting the construction around boards of ink

cartridges pertaining to variations;
10 FIGS. 18A-D show cross sections A-A to D-D in FIG. 17;
FIGS. 19A-D show fourth diagrams depicting boards pertaining to variations;
FIG 20 shows a perspective view of the construction of the ink cartridge
pertaining to a variation;
FIG 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:



25reference to the drawi ngs. [0025] A. Enbodi ment Arrangenent of Printing
apparatus and Ink Cartridge: PFO4P47* 13 FIG 1 shows a perspective

vi ew of "*H& construction of the printing apparatus pertaining to an

enbodi ment of the invention. The printing apparatus 1000 has a sub-scan
feed nmechanism a main scan feed nmechanism and a head drive nmechanism The
sub- scan Fl€ed steelzanpstspeativé eiew bicther caristngtipapdnthe printinh@psatatiscanni ng
direction 5using a paper feed roller 10 powered by a paper feed notor, not
shown. peErinag o aoambalidemeciidri inventées Theeripdingrapphrausd000 dge antbor 2 to
reciprocate in the main scanning direction a carriage 3 connected to a

dri ve bsdah.fedthendebanisoh; bvreaineschafiesdmachagsmaand i riteal elriveSnechanised 1o t he
carriage 3, to eject ink and formdots. The printing apparatus 1000

addi t i osvh-byarcredrmeemnismeamissoierpintigrrepet P4ig thersubbsominirg direrdionhe

vari ous nechani snms nentioned above. The main control circuit 40 is
conrectusing @ paher eadrrobere] Bpowares By eyiabérefesdbhetod 7noy §028) Thkenaarri age 3
conprises a holder 4, the print head 5 nentioned above, and a carri age

ci r cui tscaddsed imMestiahigmeysesTihe dealedeaf adcarsiagesiogored thaeciatecadbimethe of a
nunber of ink cartridges, described later, and is situated on the upper
face ofmaihescabping mirehbian ascartiage Beocorestsddodegiive belti fhehead drive he hol der 4
i s designed for attachnent of four ink cartridges, e.g. individual

at t achreeghasism drives g peint bpagl fkmeunted dgthecenttiaghBntp diegt knk gre fosm,

magenta, and cyan ink. Four openable and closable covers 11 are attached to
t he holdpte. The printing apraretshidP0; additienally icagwrisas aomein ensed cisauit 4O fapper
face of the print head 5 are ink supply needles 6 for supplying ink from
20t We i sRetellingrthggesious merhapismst mpetienesl ajaygo Thaimeain sastreLigir¢Wh481S t he i nk
cartridge pertaining tg the enbodi pent wll_ now

connected to the carriage 3 via a flexible cable 37.
[0026] The carriage 3 comprises a holder 4, the print head 5 mentioned above, and
a carriage circuit, described later. The holder 4 is designed for attachment of a
number of ink cartridges, described later, and is situated on the upper face of the
15 print head 5. In the example depicted in FIG. 1, the holder 4 is designed for
attachment of four ink cartridges, e.g. individual attachment of four types of ink
cartridge containing black, yellow, magenta, and cyan ink. Four openable and closable
covers 11 are attached to the holder 4 for each attached ink cartridge. Also disposed
on the upper face of the print head 5 are ink supply needles 6 for supplying ink from
20  the ink cartridges to the print head 5.
[0027] The construction of the ink cartridge pertaining to the embodiment will now
be described with reference of FIGS. 2 -5. FIG. 2 shows a perspective view of the
construction of the ink cartridge pertaining to the embodiment. FIGS. 3A-B show
diagrams of the construction of the board pertaining to the embodiment. FIG. 4 shows
25 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



be described with reference of FIGS. 2 -5. FIG 2 shows a perspective view
of the construction of the ink cartridge pertaining to the enbodi nent.

FI GS. FAB*how di agranms of the construction of the board pertaining to the
enbodi ment. FIG 4 shows 25an illustra %li on show ng attachnment of the ink
cartridge in the holder. FIG 5 shows an illustration showi ng the ink
cartri dgetab fashetitHeohdusthghtd ideere Théorimald arainkriuggly difteat thickheavhich t he
hol der 4 conprises a housing 101 containing ink, a lid 102 providing

cl osur echt afbtemenmpiened hkofupphe nbeadls ingsdrid whanbolacdrtd@fe 160ds attaemsbto 104.
On the PFO4P47* 14 bottom face of the housing 101 there is formed an ink
suppl y taeiHoldee 41 23 thatuppehedie ththeafroneferet fR0édhe hkusopplV thaedke 6
inserts when ink cartridge 100 is attached to the holder 4. At the upper
edge offotrhed Brftantd factorFROSfOn hige loowesiside 4Dthet benter bf tHeofroet faxef FREd
section 103. On the |lower side of the center of the front face FR of 5the
housi ngh&Obusingridlithefoisnedmead remesss 105 boousettbly bypempger loaed ribeviéy?, ri bs
107, 106. The aforenentioned board 200 fits into this recess 105. The
sensor 164 The afgreatestioned bhard 20f] s ipbs thisirecedsol @8 hscmndo®® isThe sensor
104 is used to detect remaining ink level, as will be described | ater.

[ 0028] |peated3nthieptaiors posigriar tahlekeand 2. (The snspual@s of usarbtchdetedt 200.
This 10surface is the face that is exposed to the outside when the board
200 i s repaitieglinkrieyeleas will badesdrihpd 1200. FI G 3B depicts the board 200
viewed fromthe side. A boss slot 201 is formed at the upper edge of the
board J0028land1G. Bbsierisss sheemrangementnenitha surfece efnkhe kapgd 280 This board
200. As shown in FIG 1, with the board 200 attached to the recess 105 of
t helOhousiriage 19 the Fasesibat ipexnased todhe sukide arhentibe|boned 200 iempapted on
recess 105 mate with the boss slot 201 and t he boss hole 202 respectlvely
The di shalinepadridge {H@ ﬁJ@s§6s,derSéhﬂ bpger %‘P%V@ng‘f&f"t’cbe &fdee bt bessul ki ng.

The board 200 is secured within the recess 105 t her eby. 08%)21@The
fol | owishet #sisrfopredat she yppetceraentt e kased 2AR and % Ppég Bole Kagmed

s gnath 18 eeertdis: o s Roax 300, Ks FERMR MGG Nt Tothe pearaciid iambeds 1
rotated u‘ﬁ\é\larre:gestso1ég]§f ’?Pﬁe l[?ousing 101, bosses 108 and 109 formed on the lower face
15 of the recess 105 mate with the boss slot 201 and the boss hole 202 respectively.
The distal ends of the bosses 108 and 102 are crushed to effect caulking. The board
200 is secured within the recess 105 thereby.
[0029] The following description of attachment of the ink cartridge 100 makes
reference to FIG. 4 and FIG. 5. As depicted in FIG. 4, the cover 11 is designed to be
20 rotatable about a rotating shaft 9. With the cover 11 rotated upward to the open
position, when the ink cartridge 100 is being attached to the holder, the flared
section 103 of the ink cartridge is received by a projection 14 of the 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
25 cover 11 is completely closed, a hook 18 of the cover 11 interlocks with a hook 16 of
the holder 4. With the cover 11 completely closed, the ink cartridge 100 is secured

pressed against the holder 4 by an elastic member 20. Also, with the cover 11

completely closed, the ink supply needle 6 inserts into the ink supply orifice 110 of



position, when the ink cartridge 100 is being attached to the hol der, the
flared gection 103 of the ink cartridge is received by a projection 14 of
the covB’1. Wen the cover 11 is cl ol§ed fromthis position, the
projection 14 rotates downward, and thée ink cartridge 100 descends downward
(inthe Z direction in FIG 4). \Wen the 25cover 11 is conpletely closed, a
hook 18thefink kerteiger 00landther inkalostaihéd iratHeoiak chBirializetll0® iBgudplieddto ANt h t he
cover 11 conpletely closed, the ink cartridge 100 is secured pressed

agai nstpridtinghadpdeatud 11090 atie Eheaipki suppiynieerdl6. AAMSIDbe wpplrenhérovovier 11
conpletely closed, the ink supply needle 6 inserts into the ink supply

ori fi cepret@diof dePE@HRMN/ thd thkt dwertiidde Q0 tsrattigehetOd, thartdlddred bnkneaontedi ned i n
the ink cartridge 100 is supplied to the printing apparatus 1000 via the

i nk supipbsrtingdtibe a6.toAsows inl thiecforppalr dirdctionarfithhel priede i@yt ded EiG.0.i on,
the ink cartridge 100 is attached to the holder 4 by neans of inserting it
so & tbherbwward dirbetidrooiiveredZ dixiseiotilGn4aindtFE. 2 shell sldonbd-reterrédandchsFI G 5.
5The forward direction of the Z axis in FIG 4 and FIG 5 shall also be

r ef er r éidserdioasdirardientdfdhe dik earttiidge 00t he i nk cartri dge 100.

[0030] Returning to FIG 3, the board 200 shall be described further. The
arr ow RO030F| dRetarring to Fi@.chitthe boaed 20 ehall be dgberérad tnther. Theeairpw R in
cartridge 100 di scussed above. As depicted in FIG 3, the board 200

conpri sgl& 3 (mirstisptes shelinspedeydisectiansobhekink GrEtiEge 408 disqussed sheveyr oup
conposed of nine termnals 210 -290 disposed on its front face. The nenory
203 st ofedepistest inghliCol. the beard200ccamrrisaska aeAay 484 disposheé onriks bagk ri dge
100. The term nals 210 -290 are generally rectangular in shape, and are

ar r Engef@cenandie teaaalgiaur semposed rbgmsdierminatsng’] nddd disppsesl prétsifntR  Of
the two rows, the row on the insertion direction R side, i.e. the row

si t uat @canT i eemane 203isteressnformption gelating ta il inkyeontaingddn the nkower row,
and the row on, the opposjte sjde omthe insertion direction R i.e. the
row si t ¢AtradeeoPG: ﬁ@edﬁﬁ@w%fﬂ r%ﬁj%@ geg]e(f%!& reghangulasdn seape AN e upper

O S e el e BRSBTS B, o1
E 2: m Egt%ovéitzoﬁe %}(@gﬁ[\e Sl# ee’lign %ﬁregigr?lR szlgg,’i.e?'wlje ?‘ov?%ﬁggtdedsohno‘gge I%?vte?%;[cjeon
15 in FIG. 3 (a), shall be termed the lower row, and the row on the opposite side from
the insertion direction R, i.e. the row situated on the upper side in FIG. 3 (a), shall be
termed the upper row. The terminals arranged so as to form the upper row consist, in
order from left in FIG. 3 (a), of a first short detection terminal 210, a ground terminal
220, a power supply terminal 230, and a second short detection terminal 240. The
20 terminals arranged so as to form the lower row consist, in order from left in FIG. 3 (a),
of a first sensor drive terminal 250, a reset terminal 260, a clock terrﬁinal 270, a data
terminal 280, and a second sensor drive terminal 290. As depicted in FIG. 3, each of
the terminals 210 -290 contains in its center portion a contact portion CP for
contacting a corresponding terminal among the plurality of apparatus—side terminals,
25  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-

dalled staggered arrangement, so that the terminal centers do not line up with one



20term nals arranged so as to formthe | ower row consist, in order from
left in FIG 3 (a), of a first sensor drive termnal 250, a reset term nal
260, a THH terminal 270, a data tergi nal 280, and a second sensor drive
term nal 290. As depicted in FIG 3, Sch of the terminals 210 -290
contains in its center portion a contact portion CP for contacting a
cor r es psHdhégint thieMhsdtioadagtibR @R, Hsud addulty tod cappat pbisors OB dfehai nal s,
25descri bed later. [0031] The termnals 210 -240 form ng the upper row and
t he t ertermidats 250 -280 Goriingriiegupdee roavard thevecatectapsrainge CRIbf tler ently from
one anot her, constituting a so-called staggered arrangenent, so that the
t er m najermaral 250 dR90 6drnlingeheulpwer trbweire sirmiEPAFinded diffetdnely fromtdne
insertion direction R As a result, the contact portions CP of the
t er m nadrotRdr) coRdiitutiag ra sig-cahed eixaeeredoaranpenene. cont act portions CP of the
termnals 250 -290 formng the lower row are simlarly arranged differently
f r o on®0aAbt hes wiltlom appreatated frarms BI& HA, etle Jirsiggmrsed dave dagainain?50 B[ 0032] As
will be appreciated fromFI G 3A the first sensor drive termnal 250 is
si t uat esituadgdediackytly to two othdrerermarats tthe sefsthermawb 6@ endithalfirg6ghahd t he
first short detection termnal 210), and of these, the first short
det ect i datet@omieraiing 120 0p,amddeft the s &, r‘t@eé’h‘et shorg desecmm tarowred 280 dgest to the
first sensor drive terminal 250. Siml aral\% t he second sensor drive
t er m nadet2eting shwitingas edsitidped sluskyt tothabrsbtssosoridiivy términa 200he second
short detection term nal 240 and the data termnal 280), and of these, the
second Similatly ddteesriciondl seesen drave teaminab298as éticvawg @ﬂmem‘tlrstgmitgvomiémi oned
closest to the second sensor drive termnal 290. 0033£ Wth regard to
rel b i ciesmingds Ghesgoend seaitdssectisy teroinal @80 andehe slatatermioa!t389h aod off t he
first sensor drive termnal 250 is situated ad{acently to the contact
15por t i hese.cbectecond sbertedeteetion Frmingli @ foedetectivermheslineBroasifiPnede fir st
short detection term nal 210). Siml arlé t he contact portion CP of the
second @@Wrmdihie\ﬁ@cf’é‘f‘ FemAr riye tesmutel 4B8@ed adj acently to the contact
porti 02[5 two other termnals (the second short detection term nal 240
and th 095% t‘@ﬁt%rﬁ%ﬁrdésd)a'at'f’w@ﬂ? aﬂ?”ﬁatf‘P CBét%F;SmOéE?%ﬁ & theofPreet 3A, the
first sensor drive tgrm nal 250 and ZOt&% second sencfI (I ve term nal 290
are si tRestien G of Hee Bridsedpor Adve BxiaNngl gm0 iF sduatad sdiacesitivelontiist °uaTt i ons
in the | ower w. The |ower rpo osed of reat er r of
ter Fi nattoRaSH ﬂ%t%ﬁmerrtawmaﬁﬁ*e%é?eéﬁgffn'"a Bo@ang mf'r%tg%% t he

detection terminal 210). Similarly, the contact portion CP of the second sensor drive

terminal 290 is situated adjacently to the contact portions CP of two other terminals

(the second short detection terminal 240 and the data terminal 280).

[0034] As will be appreciated from FIG. 3A, the first sensor drive terminal 250 and

20 the second sensor drive terminal 290 are situated at the ends of the lower row, i.e. at

the outermost positions in the lower row. The lower row is composed of a greater

number of terminals than the upper row, and the length of the lower row in the

direction orthogonal to the insertion direction R is greater than the length of the

upper row, and consequently of all the terminals 210 —290 contained in the upper and

25 lower rows, the first sensor drive terminal 250 and the second sensor drive terminal
290 are situated at the outermost positions viewed in the direction orthogonal to the

insertion direction R.



direction orthogonal to the insertion direction Ris greater than the
| engt h %4'%429 upper row, and consequently of all the termnals 210 -290
cont ai nedi*" t he upper and 25 | ower rows, the first sensor drive term nal
250 and the second sensor drive termnal 290 are situated at the outernost
positions viewed in the direction orthogonal to the insertion direction R
PFO4P4700035] [ 089881 Mgk te eedatdotshipsedrabngtisht@staatpogidne eCR,othkagintaar t i ons
CP, the contact portion CP of the first sensor drive term nal 250 and the
cont actp@iirtiGhh oCehefirstheensecdride sensal 250i arel ther cinmadt R8BicarGP péshpect i vel y
situated at the ends of the |Iower row forned by the contact portions OP of
t he t ersdcead sensoredrivaatertimal @30 erawsspespisivt situaded at tine ehdsvef theolweAnong
the contact portions of all the termnals 210 -290 contained in the upper
and | ovwew fosmed bvhidecarmtaet pgrbions @F Pthef tarmindls, rist, ateéhes outatmose ter m nal
250 and the contact portion CP of the second sensor drive termnal 290 are
si t fat erpsiionshie thatlewanwiw. fosdng trescaritewkepotitions hd alli thedeiroinaisr2 ockdfal to
the insertion direction R 10[0036] As will be appreciated fromFI G 3A,
the firentainedin dee serdroand lowst news,2he cantadtirertiec Siiobtor firstiseaser on
termnal 240 are respectively situated at the ends of the upper row, i.e.,
at the @imectamytal 368ianddhs dontadieonipre CF ofithersecondessnber, ditiveterornaict
portion OP of the first short detection term nal 210 and the contact
por t i or2¥8rarefsitysted at thriogtrsmestpeEtienpMiewsdrin the dirgotian ertbiogpnalitp\the ocat ed
at the ends, of 15t he upper row forned by the contact portions OP of the
t er mi ndngertiondiregtionf® out er nost positions in the upper row. Consequently,
as will_be ﬁi scussed |later, the termnals 220, 230, 260, 270 and 280
contfectl@836L, threwibr appragiated &rog Flithiddy the fiigtetharh detaction terminal 28 ect i on
t erm nal %Ig and thE first sensor drive term nal 250, and the second short
det ect i rIRCRAP PR datgctivn teaied P40 ety Bityatad et 209 90ds phcat ed
I n the enbodi pent,, e board 200 has width of

;O eithr@:ds' ,Q(.)%Qt-tll?e er s -|tE-u err oWy result, the
ppr oxi MEtEP§" 1278 i 3 |Tf§%ﬂ°!5f?”&|?é ?lBH’F\’,’VYMAtﬁﬁ_%Sf ?ﬁ_@
SO O el ol e ol B ecti on or hodona) o, e hseriLon oo
cach M A Dol PR I L LB TR 0 LSSE i) 91 SEllon R and
8 e PR L R A engere T Y
R TR B A BB s R 78 B RS g et
terminals 220, 230, 260, 270 and 280 connected to the memory 203 are situated
between the first short detection terminal 210 and the first sensor drive terminal 250,
and the second short detection terminal 240 and the second sensor drive terminal
20 290, 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
25  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



PFO4APA7* 18 between the first short detection termnal 210 and the ground
termnal 220 is 1 mmfor exanple. Wth regard to spacing anong termnals,
di ffer eéncés’on the order of :b. 0.5 mpﬁare accept abl e, for exanple. The
interval J between the upper row and the lower rowis about 0.2 mMmm Wth
regard to spacing anong rows, differences on the 5order of 0.3 nmmare
accept didtece e éxatnghloet d¢12@8i8h tAamidelp? ti aad the EtoGndTerminah22Mes il mkm
cartridge 100 attached conpletely within the holder 4, the termnals 210

- 290 offot kearbplar WithO@gzardetesming sabhy taorindst diffetencas oartheagdercof dui t 500
via a contact mechani sm 400 di sposed on the holder 4. The contact nechani sm
400 shdlb nbe ade scecedieblebfdrefdaynpteakinegnterialr & hebvdem HleGhpesAoB.antiGhe039]

FI GS. 6A-B show schenmatics of the construction of the contact mechani sm
400. THeweorivact aletHhdingm WBD regesdrivl dpiaping shartesrod@l diftk@@nadfs embhet ypes

that differ in depth, formed in alternating fashion at substantially

const armrder oTH 08 wor aresaaedtatde for ekample. t er mi nal s 210 -290 on the board
200. Wthin each slit 401, 402 there fits a contact form ng nenber 403, 404
endowed0AB8h Asedeni¢tedl in FlGohdwuith ithe ink eartridessi @} atteehedbompletelwwidhins of
each contact form ng nenber 403 and 404, the end exposed to the inside of

t he holtderholderpd, dbederiningle A10i 290 ofdhe oardi2fh age electoepiyratinngctes o nal
anong the termnals 210 -290 on the board 200. In FIG 6A portions 410

- 490 wHiattagg eirewib 9B vid @ sentact imrehesismd@0 tispasehondhodellendaThad 404 t hat
contact the termnals 210 -290 are shown. Specifically, the portions 410
20- 490 aapsactcppehanisn B8O sbalibgadescrbed breily making referascappal@sueAH-de

term ng:lps for electrically connecti ng the printing ag}{)arat us 1000 with the
t erifi nalP83%h o FIG806ATR shpiyrsahemeatiss of thegonstauciiemehithe eortackmechanism210
-290 shal |l _hereinafter be terned apparatus-side terminals 410 -490. Wth

t he i n®adteicagtact orecdianisen a0 has mdtiplg| ks 441, 402eofippmatvpesdhay eiffer
termnals 410 -490 respectively contact the contact portjaqns 25CP of the

t erni ndPsdeE’gL}[% forsugs kﬁ‘e@&‘"’f‘ﬁ%’ﬂﬁ Hsbire ?tF?‘tESt‘i‘!ﬁ)aﬁy[‘@@ﬁtfﬂnt@F HB ot her hand, of

P ol o CORL A LD RO RSl 00 A Pee daing

402 there fits a contact forming member 403, 404 endowed with electrical

15  conductivity and resistance. Of the two ends of each contact forming member 403
and 404, the end exposed to the inside of the holder is placed in resilient contact
with a corresponding terminal among the terminals 210 —290 on the board 200. In FIG.
6A, portions 410 —490 which are the portions of the contact forming members 403
and 404 that contact the terminals 210 —290 are shown. Specifically, the portions 410

20 —490 that contact the terminals 210 —-290 function as apparatus—side terminals for
electrically connecting the printing apparatus 1000 with the terminals 210 -290. The
portions 410 —490 that contact the terminals 210 -290 shall hereinafter be termed
apparatus—side terminals 410 —-490. With the ink cartridge 100 attached to the holder
4, the apparatus—side terminals 410 -480 respectively contact the contact portions

25  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



contact with a corresponding termnal anong the termnals 510 -590
furnisqﬁﬂﬁhg*the carriage circuit 500. [0041] The electrical arrangenents
of the’i artridge 100 and the pringng apparatus will now be descri bed,
focusing on the part relating to the ihk cartridge 100, 5 with reference
to FIG 7 and FIG 8. FIG 7 shows a brief diagramof the electrical

ar r angesmnbciofvith recdrndspoadingitdgeinahambhe thos tertimgs appab80 dernidHe@. to8thehows a
bri ef diagram of the electrical arrangenent, focusing on the cartridge

det ect i eartisporctrcae®6@t i on circuit. [0042]First, the electrical arrangenent
of the ink cartridge 100 shall be described. 10O the termnals of the

boar d 2004tkscFhiebeldcimicdaharrengereente dfdhElid c8ctritie 160 anddhe erintingl 220, the
power supply term nal 230, the reset termi nal 260, the clock term nal 270
and t heambaratus avithinnal be28esaribe defosesingcal the ravhmeleting to ahe vk captmdge POB. The
menory 203 is, for exanple, EEPROM conprising serially accessed nenory

cel I5s, ikl referérmentonli G dt andr BI&W BWFIG e elpewabiboies diagraymed the tehecdricilock
signal. The ground 15 term nal 220 is grounded via a term nal 520 on the
pri nt i rayragemeat 9§ thodtk eartridgeTans thesertintingr minaastus6BlG. $ dhavet a boaf | y
connected to a termnal 560 of the carriage circuit 500, and is used to
suppl y diagrengeef Hiegglegtrirgiranrangamentefanuging0® theosarttideecegtectign/sbiortcui t  500.
The clock termpal, 270 is electrically connected to a termnal 570 of the
carri ageetestieurtrewbo, and is used to supply the clock signal CLK to the
menory 203 20fromthe carriage circuit 500. The data termnal 280 is

el ect rilO8f2) ddisethecr]esisical aspngamgntsddhsfink partddee 189 shall pedescHlord. and
is used for exchange of data signals SDA between the carriage circuit 500
and!% heQhitfotaymigts of tpubgardr200Hescapad nathsrederenpe tpFdEds e eyt i bed with
reference to FIG 3, either the fjrs& short detection termnal 210, the
second €RBME! 4e9.dbeirower sHRpiXderming! 23} the sesgdt torminal PR ctheidlegh v connect ed

with the gro termngl 220. .In e exanpl.e depicted |n FIG 7, it wll be
appar enf€" H‘ér 9?‘1’1@“? i%%38%@(?%?@&%ﬁﬁtfv‘éf'?ﬁ'womtff%t%r%mﬁmav |29~¥‘V-'
connected to the ound term na# 3&8 The f.irst short detection term nal
220 and HhBegeReAls &hdpt SXRPRE FEEEROM RoTRrsipEGoarly aperssr OEMYYilEect ed

ectively,to.th PFO4P47* 20 term nals 51Q, 540 of.the_carria circuit
500" arfP RPN fatry PRt SRR OIS Mt e ik 2cepe IEOn: THBEEPITiog | at or

0044] JIn th di t ' I i | enent i d th
o e b MV R A s M ST S e
t he piezoeIFctr

%98t Eminal 260 is electrically connected to a terminal 560 of the carriage circuit

500, and is used to supply a reset signai RST to the memory 203 from the carriage
circuit 900. The clock terminai 270 is electrically connected to a terminal 570 of the
carriage circuit 500, and is used to supply the clock signal CLK to the memory 203
20 from the carriage circuit 500. The data terminal 280 is electrically connected to a
terminal 580 of the carriage circuit 500, and is used for exchange of data signals SDA
between the carriage circuit 500 and the memory 203.
[0043] Of the terminals of the board 200 described with reference to FIG. 3, either
the first short detection terminal 210, the second short detection terminal 240, or
25  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



5el ement to induce the piezoelectric element to vibrate through the inverse
pi ezoelpgz%% i7;; effect, and neasuring the vibration frequency of the voltage
produce t he piezoelectric effect q t he residual vibration.
Specifically, this vibration frequency represents the characteristic
frequency of the surrounding structures (.e.g. the housing 101 and i nk)

t hat viteratrald DY®t946rofutihe v atrhazepcieace bOQ tanidcuseidefive ptrtrifibe défahtmmaatder i sti ¢
frequency changes dependi ng on the amount of ink remaining within the ink
car tri dgfert detechionr dexwiribeddatenk | evel can be detected by neasuring this

vi bration frequency. O the termnals of the board 200 described wth

ref er erl§844b RhGhe 3mbokdenayecamikzoelestric dlimenttisugehak th8Gehsorel @k tThecal | y
connected to one el ectrode of the piezoelectric elenment used as the sensor
104, angmareng inkslevelerrobe dsidctedkby eppiyimal dridbie v eltadectst thecpibtaeleatnisect ed to
the other el ectrode. These term nals 250, 290 are used for exchange of
sensor elemnenhte inslucedbe ardoslscpin ekimpmilts vibrete threusfetisoimvetse bet ween t he
carriage circuit 500 and the sensor 104. [0045] The carriage circuit 500
conpr i seszeeleatnigraffasdnromessyring thesolratigndegauendy of dee weltagmpidoced
detection circuit 502, and a sensor driving circuit 503. The nenory 20
cont r ol bxcthecpiprodedtricseffectiafdhp tregidnaledbratiop oSeerifiealynthialvibraion 560, 570,
580 of the carriage circuit 500 nmenti oned above, and used to control the
menory Pediesey trRRrasARtscer ghasertenighc fieapepev phikmeureendingpirpetuspef-a4i ons.
The nmenory control circuit 501 and the nenory 203 are |owvoltage circuits
dri ven e hausig 1| 3nd gl thatrvibrets tegsther withdbe missoelestiaglemantoThabout 3. 3
V). The nenory. control circuit 501 can enpl oy 25a known design, and as such
need nothasectabistis frrayensy ghinges deepading onAbpmmeewd i drk trmaining vithieui t 503
is acircuit connected to the termnals 590 and 550 of the carriage circuit
500, andedgkgartydgs o the remainipg WW@V%'o?acr‘a*g’éd%?ﬁcﬁ%F? by msasUrBE &hiser ni nal s

S e el e b S hE e g T 2
Rt SRR RN L BN N
R0 e RESRr 108,85 1Al hh 305, ¢ Uit el Teal 1 vel ¥
R SR N T L R
LK, OO BERL ) oRhisih b R il RS SRR B R 2
05D1 Syl FEntyobliof B L ASRIESA 0 el gt et on e i 502
[0045] The carriage circuit 500 comprises a memory control circuit 501, a cartridge
detection/short detection circuit 502, and a sensor driving circuit 503. The memory
20  control circuit 501 is a circuit connected to the terminals 530, 560, 570, 580 of the
carriage circuit 500 mentioned above, and used to control the memory 203 of the ink
cartridge 100 to perform data read/write operations. The memory control circuit 501
and the memory 203 are low—voltage circuits driven at relatively low voltage (in the
embodiment, a maximum of about 3.3 V). The memory control circuit 501 can employ
25 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



second detection circuit 5022. The first detection circuit 5021 is
connectﬁﬂm&g*the termnal 510 of the carriage circuit 500. The first

detecti ci‘'rcuit 5021 has a cartridge,detection function for detecting
whet her there is contact between the termnal 510 and the first short
detection term nal 210 of the board 200, and a short 15detection function
for detdstecththeshomdining idf |etvike Asewiftibradle 5B et dattehethealrivingpy dtdgethaand 590

whi ch out put high voltage. [0048] To describe in nore specific terns, the
first derecallyotmrapezoiddl tsh8pe kndasnbaineirelatinelg high vaitpee\in tidl emppdimedtt o one
end of two series-connected resistors R2, R3, with the other end being

gr oundeahout 6 €hppeaificbly. thagende drotientirabit 03 podrthe Renaord @0R2 high+1 G 4
at V.refl and V. ref2, respectively. Herein V. refl shall be terned the short
det ect i mitagel dinges wsird: Aélatefely bighlvoltege tver thedtermenatnb90 rdd@S58efleet i on
voltage. In the enbodi nent, the short detection voltage V refl is set to
6.5 3V, sangort davipardircuidgddistaemnosad oblat lagie oirquilf riexamete, but Reéd Yot Fhese

val ues are established by neans of the circuits, and are not linmted to the
val ues dfsgchefdr dptail IBPDO49] As depicted in FIG 8, the short detection
voltage V refl_ (6.5 V) is input to the negative input pin of a first Qp-Anp
OP1, whi0O0&7} heTheasartiidgp detections thery detession \eincaft2d(22 like the memangwontrel t he
negative input pin of a second Op-Anp OP2. The potential of the term nal
510 is Firpiit °9b it RdopowrltaseeciTayiudrivamuasing reladvely jaw velsagmiin theospa7* 22
OP1 and the second Op- Anp OP2. These two Op- Anps function as a conparator,
out put t$MePdMENY R TRYAWM Rhabeutnk3Ybrendsrasted ip Gt & threcanisifigei ve | nput pin
is higher than,the potential input to the positive input, pin, and

conler s@tcien/lierh defestionGreH§RR camnviseRe Pt dsteation sipiit A2t Ard Aegat i ve
input pinis Jower than th ential, S5input to the positive input pin.
[0050] $&SoREsetedirn Wr?ii'@géﬁqéhﬁ’eft’rﬁéﬁﬁ*‘?ﬁ|°”5‘iﬂt9q'ts5%nﬁe%°(r'@8°¥e€ tp theg v

power supply .3 via,a transistor TRL. nmeans .of thjs .arrangenent, if
t er mi naie B! gggf’?é@e gaglageHEeYy @%Jhégﬁfﬁbggt%“?ﬁ G ﬂkﬂ hEBR t he
potential of the term.nnal, 5 il be set, at about 3 V. As noted, when the
i nk car?arfrb%g& dg6etian 5%%&@335’%%@&%%% H5e 1DEBMESt PRIV Thifieact wit h

the firgtmiaP5ho AR5 SRS ol SRS IabBl ot 3t eRhinal 510 SR LSS 698 d 200, and a short

15  detection function for detecting shorting of the terminal 510 to the terminals 550 and
590 which output high voltage.
[0048] To describe in more specific terms, the first detection circuit 5021 has a
reference voltage V_refl applied to one end of two series—connected resistors R2, R3,
with the other end being grounded, thereby maintaining the potential at point P1 and

20 P2in FIG. 4 at V_refl and V_ref2, respectively. Herein V_refl shall be termed the
short detection voltage, and V_ref2 shall be termed the cartridge detection voltage. In
the embodiment, the short detection voltage V_refl 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.

25 [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



described previously. Here, as depicted in FIG 7, with the first short
det eCt'Iﬂ-JBM; 2Im nal 210 and the ground term nal 220 electrically connected
(shorte t he board 200, when the rmnal 510 cones into contact with
t he flrst short detection termnal 210 (herein referred to as being in
contact), the termnal 510 is electrically 15continuous with the grounded
t er m naDP520d thadetbrd Ppt-dntp @P20T hédeetvie Op-AalpsFlOcidsrops atantpavatdr0051]
Consequently, with the termnal 510 free, a H gh signal fromthe second
Op- Anp @R2uitigoa Hiaht sigsal whencthetpateoteal depudcto the reiggtiag ilGBL pinNst fighédre
termnal 510 in contact, a Low signal fromthe second Op-Anp OP2 is output
as t he thantthe dgéeritidigtrad tto Ghe pioghive iQ8IE. Hio0HR] Gnveneelpobtruttingd,Ldw t he
terminal 510 is shorted to the adjacent term nal 550, there are instances
i n whi ctisnat evheartberpodiential iputdbtthgene@abve/inpak pimisl lowbe tizgypthiecnbteotialhe
termnal 510. As shown in FIG 8, when voltage greater than the short

det éct i ioput sl thegeositiveefnbut 8in5 V) is applied to the termnal 510 due to
shortin a H gh si gnal fromthe Op-Anp OP1 will be output to an AND

ci r cui t1OAE0] 2 0degtteasindHEwA, the tRrainag 518 is henneciied e vi b Veprstresupphnal  EN
i's |nput fromthe main control circuit 40 to the other input pin of the AND
ci rcui t VIAR 3. hyiaga traegistor BR1\Byimeiang of hbistdrrangemest.ibterminzal 5401 dteesi gnal
is input as the short detection enable signal EN,_the first detection

ci rcui t&-&0PEreist mﬂjﬁgnﬂaﬁwﬁhgw@lr@héﬂﬁftiherﬁqtﬁ@trwﬁthﬁ tempicaldyd- wildeopat as a
short detection signal ABlI. That is, execution of the short detection
funct i oft @out geV f‘?‘? sptedewbenithe ik partinidesd9q is attaehnd: she sermigalddins of t he

short detectjon enable signal EN of the main control circuit 40. The short

det Bct | BHNes GEacondet witthenlirshrheid detastiomperming &18.af the hoaed B89 n cont r ol
Ui 5 SIS HRES PRaVIoUD 1Bt P BlpeHEdS: o withane F’ﬁaﬁg?&%ﬂgﬁéﬁﬁf' B
53w el éf%n the e Bneh 6P ol BEasueprEisherelL Hote det ett i on
signal BA\B]' IZBO P:én the terminal 510 comes into contact with the first short detection
terminal 210 (herein referred to as being in contact), the terminal 510 is electrically
15  continuous with the grounded terminal 520, and the potential of the terminal 510
drops to O V.
[0051] Consequently, with the terminal 510 free, a High signal from the second Op-—
Amp OP2 is output as the cartridge detection signal CS1. With the terminal 510 in
contact, a Low signal from the second Op—Amp OP2 is output as the cartridge
20 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.
25 [0053] As shown in FIG. 8, a short detection enable signal EN is input from the
main control circuit 40 to the other input pin of the AND circuit AA. As a result, only

during the time interval that a High signal is input as the short detection enable

signal EN, the first detection circuit 5021 outputs the High signal from the Op—Amp



[ 0054] The second detection circuit 5022 has a cartridge detection function
for 10detect]ng whether there is contact between the term nal 540 and the
second %ﬂ%%? detection term nal 240 of,,the board 200, and a short detection
function for detecting shorting of thé& termnal 540 to the term nals 550
and 590 whi ch out put high voltage. Since the second detection circuit 5022
has t heOBanr® ashangetmnionadgrndhdE 1. Mokt deteretutoom ef theusHorbd@dectiandet ai | ed
illustration and description need not be provided 15here. Hereinafter, the
cartri dgecdet of theofirstidghedtioutipatit 6021 recodcdlrd Wemeeans oftlod sloartt 5022
shal | be denoted as C52, and the short detection signal as AB2. [0055] An
arr angedetattiof etdtde cignal BYeofahe guait coOOot circwes gontheghord detectitgl sgnaik
cartridge 100 has been descri bed above. In the enbodi nent, since four ink
cartri dyB$ frie0 tles ANSX ciache A iEowtpdf to the maint gdndige cireti Al enmetorst
detection circuits 502 20descri bed above will be provided, at each of the
at t &chnieing betpat tohke bese pineoff hertramdiston TRl dgeassistdce\Ril. |[As anésulabgi ngl e
sensor driving circuit 503 is provided, and a single sensor driving circuit
503 i s meanteet tisl wanwdsteadiRiot is hesskiadormset9r ogh vhlbaganfrovabeing depleed100
attached at the four attachment |ocations by neans of a smﬁtchénot shown) .
The mnertorihecumtar slupelyr ¥RPt3.361R the tgrminal b0 wiheowd shart sphdetsicts d(han the
processes 25relating to the four ink cartridges. [0056] The main control

ci r cui tsheot detegtiensamebABdfis iHbwn desi gn conprising a central processing
unit (CPU), a read-only nenpry.(RCN% and a random access nenory (RAM. As
not ed, Eolﬁljé“}raiTmecWﬂéldeéwteqn giragt 5027 has ¢ caRidgstdetection funstionfer
PFO4P4A7* 24 FIG 8, however, only those el ements necessary for description
of he daipeinawhethgr dherel is contagtipetypes thatemingd fOrand sl sesrnfghort

description refers to the illustrated arrangenent. The main control circuit

40 conpfqtegidonterarng i2dfefdae doarh Py arsduskomstgtesiipralunekan AeneeteAkne evel
oi gnal sSesing eeihe tai isk SAP 6 gbe ABTBIAP AT HoA BriaBor ERcbeBgoliotar tr1 dge
e B e e oS o b7 e S At B gel o 11 10
LRl Jle%ei:tri]é(n Lﬁ;gﬁ{ 585{,eacgét%ﬂegfiﬁa%’?r%%bn%Er'\l < eisgﬁgticlar?tngéd not be provided
15  here. Hereinafter, the cartridge detection signal output by the second detection
circuit 5022 shall be denoted as CS2, and the short detection signal as AB2.
[0055] An arrangement of the carriage circuit 500 corresponding to a single ink
cartridge 100 has been described above. In the embodiment, since four ink cartridges
100 are attached, four of the cartridge detection/short detection circuits 502
20  described above will be provided, at each of the attachment locations for the four ink
cartridges 100. While only a single sensor driving circuit 503 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 memory control circuit 501 is a single circuit responsible for processes
25  relating to the four ink cartridges.
[0056] The main control circuit 40 is a computer of known design comprising a
central processing unit (CPU), a read—-only memory (ROM), and a random access

memory (RAM). As noted, the main control circuit 40 controls the entire printer; in



[ 0057] Cartridge determ nation process: 10The cartridge determ nation
process executed by the cartridge determ ning nodule MO of the main
cont rol P&t &uit 40 will be described w,th reference to FIG 9.and FIG 10.
FIG 9 shows a flowchart depicting thé processing routine of the cartridge

determ nation process. FIGS. 10A-C show illustrations depicting three types
of teriklGaB, howesroonly heodm aleehe2® ned&{sA00 8jrBifsoriptibnibhithg etnbotireentar t ri dge
determ nati on process, the board 200 will be described further with

r ef er erere detecEively illOstrated, boditite ROOwirendesaniptioprefarots lthe dustated t hree
types, depending on the wiring pattern of the first short detection

t er m nadrrak@menhel leememdcstioolteidattet comptisrsna waitridd® detarchinihg ngrdolend

term nal 220. These three types are designated respectively as Type A, Type
B, and Mypend€a rasairiife ctdpieetladbtemiking mddAe Mile Ohyihe basimal the2G@eived
arranged with the first short detection termnal 210 and the ground

t er i nadaririiFecdedection aighgls dWPh ¥ dhbrcartricgn digterimugnk immedubd M5 0whiekateshe
second short detection term nal 240 and the ground term nal 220 are not

el ect r iz adityidgs defecmewtionrrdegrisc describedrrt@r. 108 remhaipinByipk l®eboard 200 i s
arranged with both the first short detection termnal 210 and the second
short diateaninmg medde MGdasorntngs dhe sensaradriving oineist B3 axid: ¢xechtesy? ound

term nal 220 by a conducting |ine 207. As depicted in FIG 10C, the Type C
board 2B0ininginkdaye deifetion pcsssdtrscshed latalet ection terninal 240 and the
ground term nal 220 electrically connected by a conducting |line 207, while
the firl@P58horGarrideecdgtermination REvce®s0 and the ground PFO4P4A7* 25 termi nal
220 are not electrically connected. A board 200 of predeterm ned type,
sel¥ct ed Wie RafEfge dptesminationoregpes exequisd Buahe cextridse determpniag maglule

di sposed on the ink cartridge 100, Specifically, depending_on the guantity
of i nk Mehehthrmaimeeneol gircuiafQ wilker deseribed w%éewm@ Pi§o cand %]%e

di spose a size cartridge Scontaining . a large quantity of ink; a Type
B boar d'doz%néGcgﬁkﬂW%é flaveghasieteristingt %’i°£85%5$f?‘ftﬂt’f’egfcﬁﬁt%ﬂ’¥ﬁ‘$€§ a standard
quantity of ink; and a T oard 200 coul d be di sposed on an si ze
cartri o%%ewmfa?wweassﬁgﬁ qagéﬁteﬂw 'ﬁf‘sﬁrﬁi’f{‘?"ﬁ 8@39‘]"%%598&)’??91 Bge

determ ni ng}lamj)dul e MO, of dt main control circuit 40 constantly receives
from t HEM efgRn o ke short detection circuit 502 the 10cartridge

(jetlesct i[%BS?_Ii gr@éfgrec’cstzjfhinﬁg tLgrca(l?tar%rg]eOJetérrr]nem;tcl)ounr pl%tctegg,mgg toalré) 586 iw?lpge of the
described further with reference to FIG. 10. The beard 200 menticned previously
comes in three types, depending on the wiring pattern of the first short detection
terminal 210, the second short detection terminal 240, and the ground terminal 220.
These three types are designated respectively as Type A, Type B, and Type C. As

20 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

25  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



hol der 4, and using these signals executes the cartridge determ nation
process 0%%7gach of the attachnent |ocations. [0060] When the cartridge
determning nodule MbO initiates the rtridge determ nation process for a
sel ected attachnment |ocation, the carttidge determ ning 15nodul e MbO first
ascertains whether the cartridge detection signal CS1 fromthe cartridge
det ect i wnnstad 220 det eot elestddcallguidnnBe@d. A derd 28D adtpeddatetraciedvmpe,l ocat i on
is a Low signal (Step S102). Next, the cartridge determ ning nodul e M0
ascert aselsctatiotitterefetemcedotink tigee detnkoquanhitys fgradan®@B? is dispheed eh ébé érk
attachnment location is a Low signal (Step S104 or S106). If as a result the
cart ri deprtridgeetdQ. Gwesifigaly, sle@Siding dn2BESRiaatity bbinkh doohaised matie Bt ep S102:
YES and Step S104: YES), the cartridge determ ning nodul e MoO deci des t hat
t he i nkcarbridgsi ik a1Dpeah tbwehd 808 coulddbes dispesestioman dcsinecartrideat i on i s
furnished with the Type B board 200 (Step 5108). [0061]Simlarly, the

car ti i dentdieingramangnguantiyl of iNBG Tywe Bhiwoasd &R0 qohist be Hspoaed ph @dgeM déteect i on
signal CS1 is a Low signal and the cartridge detection signal 0S2 25is a

H gh siegrilidgeStaniaigirera stqpdaghduditidy of 104 :anNE) Tyrie i kiesd 2R8tcoulskbé nk
cartridge is furnished with the Type A board 200 (Step S110); or in the
event tHarosedeorcan Srsiggysagdedee crotriring aamaisuansity ofiindh si gnal and t he
cartridge detection signal CS2 PFO4P4A7* 26 is a Low siqnal (Step S102: NO
and St g[%OEsQ 4: Thepepriridgec defesmining moguelej MRO ehithe mabecerdrelgirausn®Y with the
Type C board 200 descri bed above_(SteEﬂ§112). %0062]_In,the event that both
the car®dsiyeivaeaceiesdrenaithnsretrides deteptionZsherd detegtion greis 562 ghe S102: NO
and Step S104: NO), the cartridge determ ning nodul e Mb0 5decides that no
car 0 i depgtridgedgtgetiony sigpaleres bé?%%ﬂ‘%%&h ofctheelor paabment leselipnssehihe | n
this ., .the cartridge determ ning nodul e MO determ nes whether_ an ink
cart r%d?ﬂ angd U tNesa SIERF precddeskhr carfjdee dgferauapionProsesst otir

attachnment | ocati on?_l. .
each of the attachment locations.

[0060] When the cartridge determining module M50 initiates the cartridge
determination process for a selected attachment location, the cartridge determining
15  module M50 first ascertains whether the cartridge detection signal GS1 from the
cartridge detection/short detection circuit 502 in the selected attachment location is
a Low signal (Step S$102). Next, the cartridge determining module M50 ascertains
whether the cartridge detection signal CS2 in the selected attachment location is a
Low signal (Step S104 or S106). If as a result the cartridge detection signals CS1 and
20 CS2 are both Low signals (Step S102: YES and Step S104: YES), the cartridge
determining module M50 decides that the ink cartridge 100 attached to the selected
attachment location is furnished with the Type B board 200 (Step S108).
[0061] Similarly, the cartridge determining module M50, in the event that the
cartridge detection signal CS1 is a Low signal and the cartridge detection signal CS2
25 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



[ 0063] Renmai ning ink | evel detection process: 10The renmaining ink |evel

det eCtiﬁﬂ RLocess executed by the remaining ink | evel determ ning nodul e
M50 of &fain control circuit 40 wi I2I6 now be described with reference to
FIG 11 and FIGS. 12A-C. FIG 11 shows a flowchart depicting the processing
routine of the remaining ink level detection process. FIGS. 12A-C show

tim ng ishaktows sigpl (3tepd tE2PIEr ahd Shan§a04:nYE e dsbide s itng- dhetiek tadnidea bl e
signal and 15sensor voltage during execution of the remaining ink |evel

det ect i fomniphed eéth; thp0064] C Bloerd 20thidasaripedndbdveVi8erd81 €2)ri ni ng nodul e MBO of
the main control circuit 40, in the event that the remaining ink level in

t he i nk[00&R1 r i ldgbe EO@ntthaidintl the cartyideé detectimnt sighate @IS 1| ochCBorse digi he

hol der 4 is to be detected, first sets to Hi gh the short detection enable
si gnal €bhale Saep SIP21 NE arar $tepdf 04 étcthondrdtidge deereotingmodolei MBI t s 502
(Step S202). As a result, the short detection function is enabled in all of
t he Tardedidepetidtnectdrtideshorattatbed doitbe selected attasmentalodation (Stepage above
the reference voltage V.refl (6.5 V) is applied to the aforenentioned

t er mi naP 1 BROInaids wev ntheatarginge daternaibing modwWetMARR detegminsis grhetherasn irtke short
detection signals ABl, AB2. In other words, a state in which the short

det ect | eattraggeh] Q0 &5 afteghedNand ¥ 44 Whatsivgpsafas exshofghstfauraitackinenth shorting
of the terminal 510 or termnal 540 to the term nal 550 or term nal 590 is
noni t orle@atiemV65] Next, the remmining ink | evel determ ning nodul e M5O
instruc[‘ts tgﬂe sensor drivi ng circuit 503 to output driving voltage fromthe
t er m nal0083b dJremeipinerak leyghdetsctipr@reasss: 27 the sensor 104, and detect the
remai ni ng_i nk |l evel output (Step S204). To describe in nore specific terns,
whel t he Sepsemaipinainkdeval detaatiopororetsepxrcuted by A8¢ remeinyig '§f‘)é‘h‘%§|‘ fromthe
remai ning i nk, | evel determning podule MO, the sensor driving circuit 503
out put sIFEIVINHE Perlsdeot pbimeemarerontrRl qiraui 4Par ey Se qeseribed Withal 590,

the reference to FIG. 11 and FIGS. 12A-C. FIG. 11 shows a flowchart depicting the

processing routine of the remaining ink level detection process. FIGS. 12A-C show
timing charts depicting temporal change in the shorting—detection enable signal and

15  sensor voltage during execttion of the remaining ink level detection process;
[0064] The remaining ink fevel determining module M60 of the main control circuit
40, in the event that the remaining ink level in the ink cartridge 100 attached at any
of the attachment locations of the holder 4 is to be detected, first sets to High the
short detection enable signal EN to all of the cartridge detection/short detection

20  circuits 502 (Step S202). As a result, the short detection function is enabled in all of
the cartridge detection/short detection circuits 502, and if voltage above the
reference voltage V_reft (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

25 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



5vol tage being applied to the piezoelectric elenment which constitutes the
sensor 104 of the ink cartridge 100, charging the piezoelectric elenment and
causindmpﬂmgo di stort by neans of thezgnverse pi ezoel ectric effect. The
sensor driving circuit 503 subsequentl’y drops the applied voltage,

wher eupon the charge built up in the piezoelectric elenment is discharged,
causi nghehnpbie10£| et ddtectetrenmmaining Wkoleatleouthot (SebG2042, Td Hesdtbievinng
voltage is the voltage shown during time interval Ti. As depicted in FIG
12, t hemolre sparifio/tdriagehkh tbé sahas dbtingeinciih®08 eéesieanc an walttlagenand t he
maxi mum vol tage Vs in such a way as to describe a trapezoidal shape. The
maxi munsigradl frage thés rérsaisidlg il lavel détevminindmgduleo6@ b e(sengor dthang cB6UlY) . Vi a
the term nal 550 of the termi nal 590, the sensor driving circuit 503

det ect sbheutpotd agenpvodagetrobyeiting thbpeenivel 8% b thetdrednald®Oatheesul t  of

vi bration of the piezoelectric element (in FIG 12 depicted as the voltage
dur isng tdlimge ibeirer aadlied 2p  thamicdop|lembas etermepttwiech icbnsitiubes fheesprency08her eof
detects the remaining ink level. Specifically, this vibration frequency

r epr esegftthetihle cattadae {180, starging thenazoyleofri¢ hiemsant roddivsingst tadisterds (t he
housi ng 101 and ink) that vibrate together with the piezoelectric el enent,
and 20dhamgess d&prentivacseopietdrectniolaftecds ThelkensaradrivimyciguihpbB3t he i nk
cartridge 100, so the remaining ink | evel can be detected by nmeasuring this
vi br at i substaesndbndpps The apelissbyolthgey whgresiepo dhe cha@edwmilhpsinithe det ect ed
result to the remaining ink | evel determ ning nodule M0 of the main

cont r ol piezqetedtric bememDi6Blisaeeged seusiogdba pisgopisrtrieolemenéte mhrataadn nodul e
M50 receives the detected 25 result fromthe sensor driving circuit 503,

t helOr enlGnil Agtherdtivieg wpltags: isrthe vioHgeestiewe dypoe Bimaggenvab TEhoe depistett i on
enabl e _siﬁnal EN, which was previously set to a High signal in Step S202,
back tdnd1Gol.dhgrisivinesydinesdbmiuatgrdetween the exferanse gegnd|thet hj s
process, the interval that the remaining ink level (is being detected is a
st at e iMaxippoyyeitagelds theead @ MaYsafolr deferibeta BaPearital shapgyntle PRXIMYUNS et t o
a Hi gh signal to enable short detectio I n other words, renaini n@Pi nk

| evel i\@'@gﬁé&@oﬁqkﬂpwé’aﬁiwéfwgmr'?'éﬁ%epeé&- abpyt 86 1Yg- Via Wi tegminshPPOrEd by

th tridge d tjon/short . detection cifcuit 502. [0067] P wh

Shor & | 1ot RBELE TGS PRESS] SAUSE SEBHT BBY dsErets Fhr e BgR ALIsaE PVl ng.
ti f detegti f th i ning .ipk | Step S204),

o ni M2 9aRE T EVETS R Gt FAHL ) IDUPE DBDS PIEP FeS 6 SHTATLIGELE 125 ¢ he

St R AU gt N AT RENT LA IS
when s réc&uierr]l%y itﬁer%%% %gEe%(gs itﬁe %anminag%nwévlel. é’&%ﬁir}aﬂ& 1:th‘|asr U:jbpaﬁllonm'o or the
frequency represents the characteristic frequency of the surrounding structures (the
housing 101 and ink) that vibrate together with the piezoelectric element, and
20 changes depending on the amount of ink remaining within the ink cartridge 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 M60 of the main control circuit 40.
[0066] When the remaining ink level determining module M60 receives the detected
25  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



10term nal 540 shorts to the termnal that is outputting the sensor driving
voltaggmﬁ%mtye term nals 550 and 590, the sensor driving voltage wll be
applie t'he shorting term nal 510 term nal 540. Thereupon, since the
short detection enable signal ENis clrrently set to High, at the instant
that the sensor driving voltage goes above the short detection voltage
V_refl wlockhiM shart ldetdrtiingeradblevsighalbieN duisputo aHigh eigahlotot enable dledréct i on
signals ABl, AB2 fromthe cartridge detection/short detection circuit 502.
When t hiztecio. in nthdrnkordevieimaiidhgiink levalgis niztied ted Millertbeaiocesreace ér of

t hese short detection signals ABl, AB2, the remamining ink |evel determ ning
nmodul e skBetirisperins moettetd iontiof cardridgendeigctink/ shevedetemhign esveniit 2. t he

i nterrupt processing when shorting is detected. 20[0068] When the interrupt
procesd0B§’]i s Arntedsavieh shdrdingasalietdatgdi nk | evel det er mi ni ng nodul e M5O

i mredi ately instructs the sensor driving circuit 503 to suspend the out put
of SensorThir pracegs vetrieageut(iBttbp €S208}hat] 0069 desautionhd degestion afjthenk | evel
determ ni ng nodul e M60, without carrying out renmaining ink |evel detection
pr ocesgemaitingsinkderd! UStenS204) thesrarhainiokdnk leyet determinimsendbledVe? gnal EN
back to a Low signal (Step S206) to term nate the process. For exanple, the
mai n coreeiges gilishistgnabasithe shad dstemtianotignal AblasuAB2. s@gchherdingdt i fyi ng t he
user of the shorting. PFO4PA7* 29 [0070] FI G 12A depicts change of the
det ect idsheetgdishall bedtescribad hareo by R1G. e a flgvgharppf Hepintersuricrrosessiog t age in
the event that neither the term nal 510 nor the terminal 540 is shorting to
t he teraiHag wheashedinmisdetpeteddnshpwa diswely Whent thgetesminahalQ er ihaal s 550
and 590, so that the renmaining ink |evel detection process is bein
sextdcuttetmingl vl shertEtethe berryegithekisseitpyttingoihesgsasph driniae glage Pgat t he
termnal 510 or the termnal 540 is shorting to the termnal that, of the

t er mi ndhg tssoingsPoond eRft She sepsrr danemyoltpge Ve driigddo thechertee

depicted in 12A, .dyrJ execution of the renmini i nk | evel
P terminaﬂ% or termina g4B.gThereupon, sr?nce the short detectlr(])gn enable signal EN

is currently set to High, at the instant that the sensor driving voltage goes above the
short detection voltage V_ref1 (6.5 V), a High signal will be output as the short

15 detection signals AB1, AB2 from the cartridge detection/short detection circuit 502.
When the remaining ink level determining module M60 receives either of these short
detection signals AB1, AB2, the remaining ink level determining module M60 suspends
detection of remaining ink level, and executes the interrupt processing when shorting
is detected.

20 [0068] When the interrupt processing is initiated, the remaining ink level
determining module M60 immediately instructs the sensor driving circuit 503 to
suspend the output of sensor driving voltage (Step $S208).

[0069] Next, the remaining ink level determining module M60, without carrying out
remaining ink level detection process to its conclusion, brings the short detection

25  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.



detection process, the detection enable signal ENis a H gh signal. As
shown H%-%h%* 1012B, in the nornmal state (no shorting), after high voltage
Vs has B&& applied to the sensor 104,9the appl i ed vol tage drops, and
subsequently vibration voltage is pro&uced t hrough the piezoelectric
effect. In the enbodinent, Vs is set at 36 V. [0072] As depicted in FIG
12C, orl00Re] otAi&r 1 pAnkpicts chargeabhidrenddtestian engldbaigriah§N, threzhsems oFIG.
voltage drops at the instant that it goes above the short detection

15vol t a8 Uepietd s€rob violitagelm thei evetitiehaton¢itteerfthettetrhiabl 5} nohthe nst ant t hat
t he sensor voltage goes above the short detection voltage V.refl (6.5 V), a
Hi gh sitgmalinal 84@ig phartiag to ltbe s@ominalddiat outors shesahsokBlrivimg YHPager afthehe
cartridge detection/short detection circuit 502 to the remaining ink |evel
det er mitermipaimohll end/B80, snthat like remainimignigk ilenel Idetaaitiodetrerasnisrpimddul e M50
receiving this signal immediately drops 20the sensor driving voltage.

[ 0073] F@cuted! serovedly anlG. [1R2Gsderdetiscaengbr woltagsniarthe ayent thattthadermrioak, t he

| i kely scenario for shorting to other termnals by the term nals 550 and
590 whiZ® outhsutermival §4Gsoehertingitaghe detrigel that. dfothedermivials S3thent 58
depicted in FIG 13, in which an electrically conductive ink drop Si or a
wat er druspuBZthiectemsear Brjviogvglagat i on has 25beconme deposited on the board
200 of the ink cartridge 100, bridging the gap between the first sensor
drive tf@p?ﬂ-JhalA?Q@P'@’?ﬁdt'ﬁé:lge&%ddlﬂ’ms@?ecﬂppvé’fttb? feRaininzgok ¢! anot her
termnal or termnals on the board 200, producing shorting. For exanple,

i nk dr ofpteptiemaroasss. tharatastiarpenaide §lﬁnﬁgEE ipf High sigiat iAsgehavin Flif suppl y
needl e 6 PFO4P47* 30 di sperses and adheres as shown in FIG 13 by the
moti%on B df the ﬁprﬁ@a'oﬁta’f&e@a&hwﬁ*@n f afta high oftagg &/sirs. bean anplisditadbance,
when the ink rtridge 100 is attached, the term pal 550 that outputs the
sensor RSOV ﬂm@f-ﬁaptaaalé?d yeltagediepeeandipysegrently vigratinn vltageds mragices o,

520, or 560 of the carri.a circuit 500 via the first or drive
through the pr?ezoe ectricge%ect. In the embodeent, Q/s is set at %%r{;

[0072] As depicted in FIG. 12C, on the other hand, in the abnormal state (shorting),
the sensor voltage drops at the instant that it 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 goes above the short detection voltage V_ref1 (6.5 V), a High signal is output
as the short detection signal AB1 or AB2 from the cartridge detection/short
detection circuit 502 to the remaining ink level determining module M60, and the
remaining ink level determining modu!e MB0 receiving this signal immediately drops

20  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 $2 formed by condensation has

25 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



S5termnal 250 and the termnals (FIG 13: term nals 210, 220, 260) bridged
by theul% Lkjftmrg;op Si to the sensor drive termnal 250. O, the termnal 590
that o % the sensor driving voltage will short to another term nal 540
of the carriage circuit 500 via the sécond sensor drive term nal 290 and
the second short detection termnal 240 (FIG 13) bridged by the water drop
52 to tdiepsseondd sdhsi@s ar shoavrt iar FIGNAB bYOthe rhotiorl 0 xttaphieg oBulehachirghofr t | ng
is caused by various factor as well as the adhesion of the ink drop. For
exanpl einktdaetrsigeritdOnky thiy instarcausbdn be imkappitndgel @R ts attadhed, thomduct i ng
object, for exanple, paper clip on carriage 3. The shorting also may be
caused teymacih&80 ahatt outpetstheasensof drikimgelodtate. foalekgmpendiltshaory tomt eri al |
for exanple, skin oil of user. 15[0074] As nentioned previously with

r ef er enather FEr@inad 510n52heridik ofdhe rdadgzgel Otcyeh@Rivia thg first shesandrodi ment
the first sensor drive termnal 250 and the second sensor drive term nal
290 Swhi tenmiabi290 tahd the iteimigalsdFIGigls: terminals ZdAs 820, 468) dridasd bd the inkhe two
ends of the term nal group, so the nunber of adjacent termnals is small.

As a redngptS1 ththe srsor Ivbiyd tefminak2$G. /i the berorinal i%cthat ppinds th&0 and t he
second 20sensor drive termnal 290 shorting to other termnals is |ow

[ 0075] Genshe dhwinedoftege Wil sheré tpiansthesdgsmmalp4q of the apmigge ZHTuEHhd d short
to the adjacent first short detection term nal 210, the shorting will be
det ect eviatiye sheond sensesirivertetmisal 290 dp@ ter seeanidosiiashdetectionderminal 2409 cui t
502. Foyr_exanple, shorting of the first sensor drive termnal 250 to

anot herFi@r h$>rl%!dgedlbyewewatﬁhérqmﬁdeébe second aengarrditvierigrmigh2Bdor i r st
sensor dri ve termnal 250 side will be detected instantly and the output of
senkbr aMAIRSUR 1 shertinelis cesadiBypaadoupfasients wgll g tihécﬂ?@ieﬁ'@“d%r?ﬁ@e to

t he rrermr 203_and the printing apparatus 1000 circuits ry.control
PFO4P47H ﬁ% rqrmwmfm the gheriverary PF&@@S%‘SP%E&IDBHYSS?{BW'%E( éeﬂngldﬁ’f"ts' rcuit
502) cauysed t he hortl ng,. [ 0076] Al sg the first short detecti %n t erm nal
210 i s (;tﬁf%.tcg?ﬁ exany ﬁeoqpier §{|p g@r@&flage The shorting also may be caused by

adhesion to terminals of the electrically conducting material, for example, skin oil of
user.

15 [0074] As mentioned previously with reference to FIG. 3, in the ink cartridge 100
pertaining to the embodiment the first sensor drive terminal 250 and the second
seﬁsor drive terminal 290 which apply the driving voltage to the sensor are arranged
at the two ends of the terminal group, so the number of adjacent terminals is small.
As a result, the likelihood of the first sensor drive terminal 250 and the second

20  sensor drive terminal 290 shorting to other terminals is low.

[0075]  On the board 200, if the first sensor drive terminal 250 should short to the
adjacent first short detection terminal 210, the shorting will be detected by the
aforementioned cartridge detection/short detection circuit 502. For example, shorting
of the first sensor drive terminal 250 to another terminal caused by the ink drop S1

25  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



drive termnal 250 and situated closest to the first sensor drive term nal
250. Sqﬁ‘ﬂ%’ ently, in the event that the first sensor drive term nal 250
shoul d rt to another termnal or tgimnals due to the ink drop Si or the
water drop S2, there is a high likelihood that the first sensor drive
terminal 250 will short to the first short detection termnal 210 as wel |.
Consequertuityh01s hod thegarafidgd defeiction / shems deteattionecitoitn®ialcal56d by theot her
term nal can be detected nore reliably. 10[0077]In addition to detecting
shorti mdhortite first short detection termnal 210 is also used by the
cartridge detection/short detection circuit 502 to determ ne whether an ink
cartri dﬁ@?dbo Also,dheduke dhord slepmitiongerinmatl @il 8 nsradiecemteta theefinst sabsarched i nk
cartridge 100. As a result, the nunber of terminals on the board 200 can be
kept dotwive tenoinal 2p@eodsitupbselbbestito thedirst semsorrdrivecierminabda@.d 200
15manuf acturing steps and the nunber of parts for the board 200.
[ 0078] Skendegrently.iih théevericthng the fissr sahspy drive terningl 2580shewtdibloorétort t o
t he second short detection term nal 240, the short will be detected by the
cart ri cyethrst eemingh bs heymingsduettoghe dik duar StEP thegadergdont $2 thstroista ng of
t he second sensor drive termnal 290 to another term nal caused by the ink
drop Sihigh likelihopditbat theofirskeespserrdrive: keaming 26P orill shertdedbadirstabeit drive
termnal 290 side can be detected instantly. As a result, danmage to the
ci rcui tdetestiemeerimingl rd] Ocapawalh anseapentht. |5h@rta1@p%frtévteJ§S‘199rmsq€ad5§f@d by
shorting can be prevented or reduced. Simlarly, the second short detection
t er mi naierpig! 230 tpanpiienitaemingl gambe detacted store seliahly-second sensor drive
term na[!c.l 9]2 Consequently, in the event that the second sensaor drlve
25 b m 9 o0 SHBICA riRtectins shRstRgs thecirst ABPTIGIEtPEHoR HIMEnAdd0ti® t he i nk
drop Si or the water drop there is a high likelhood that t he second
sensor @7 Y81 Bvﬁhﬁ&ﬁﬂfgseﬁﬁtqct@ﬁéﬁﬁorweﬁr&%‘emt5 Fe dgtar®its on terni nal
of the second_,sensor drive

240 5 Rbher SRUSCENAIRLY o0 T SEES e 32 ke e bR S s s, Ol
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short be kept down, and it becomes possible to reduce the number of board 200

15  manufacturing steps and the number of parts for the board 200.
[0078] Similarly, if the second sensor drive terminal 290 should short to the second
short detection terminal 240, the short will be detected by the cartridge
detection/short detection circuit 502, Consequently, shorting of the second sensor
drive terminal 290 to another terminal caused by the ink drop S1 or the water drop

20 82 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

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

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

-290 will short to the second short detection terminal 240 as well. Consequently,



S5detection term nal 240 on the other, are situated at the ends of the
termnal group so that the other termnals (220, 230, 260 -270) |ie between
t hem C%H%éauently, if foreign matter ,{the ink drop Si, water drop S2 etc.)
should infiltrate fromeither side as'Tndicated by the arrows in FIG 13,
this infiltration can be detected before it infiltrates as far as the other
t er m nadher(im6f thH238scadGen2d0riveCoaraaanl 90| ty, arddhagierbhitad chhdealetectietls of
the nenory 203 and the printing apparatus 1000 due to infiltration of

f or ei gmmoret tedablgan be prevented or reduced. [0080] The first sensor drive
term nal 250 and the second sensor drive termnal 290 are arranged in the
row on [0R@9] ndlwet fireh sdnsarodriventeRmgiat 85Q laodethe ifiosd) shoks dataodionl teymiiahce t he
term nals 250, 290 to which sensor driving voltage including high voltage

i s 15ap}illi edtter ens handitaed the sehendachsdrrdriviecteirmyet 2POanditheserord shdvére i s

| ess |ikelihood that ink drops or foreign matter (e.g. a paperclip) wll

i nfisl t rdgtectian tareninal @40i amthef othhe e tséupt athdtsthese)dsagf0the Agrminpkbgnolup scdamage
to the circuits of the nmenory 203 and the printing apparatus 1000 caused by
i nfiltrthat tre othef Geenigalsi@e.c230c 260 @70} @Q/Bﬁt‘feﬁtﬁrb emedisnsdauatiyodsl] The
term nal group of the board 200 is arranged in a s;a_?gered pattern. As a
resul t ,forgemmeasierdth mktdrop Sthwaterr drionaiSetst) shaald intilteatet frorgitheosidsi t h t he
term nals of the printing apparatus 1000 (the contact form ng nmenbers 403,
404 meras ipdisatest by, thaarroys duFiGg! 3 RBisdotilicatiosrrandyre detected belivrdé prevent ed
or reduced. [0082] B. Variations: 25Variations of the board 200 nounted to

t he i nkntiliiates agéariaptheneither hermieals (RBR23f 20 7@k Seneequentivedamasen - 16B.
FI GS. 14A-D show first diagrans depicting boards pertaining to variations.
FI d8. 1mahe cresiys E B dnam ety r & sa e Hechiintdn srarpagatus i8R mivestodgfilieation; ni ng
to variations. FIGS. 16A-B show third diaagr ans depi cting boards pertaining
to varitfeerien mMestes FpULS RieveRted. or reduced.

[0080] The first sensor drive terminal 250 and the second sensor drive terminal
290 are arranged in the row on the insertion direction R side (lower row). As a result,
since the terminals 250, 290 to which sensor driving voltage including high voltage is

15 applied are situated to the back in the insertion direction, there is less likelihood that
ink drops or foreign matter (e.g. a paperclip) will infiltrate to the location of these
terminals 250, 290. As a result, damage to the circuits of the memory 203 and the
printing apparatus 1000 caused by infiltration of foreign matter can be prevented or
reduced.

20 [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:

25 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



On the board 200b depicted in FIG 14A, the first short detection term nal
210 ispgﬁ%j'*lar to the first short detection termnal 210 of the board 200
of the iment, but has at its |lo end an extended portion that
reaches into proximty with the | ower "edge of the | ower row. The extended
portion is positioned between the first sensor drive term nal 250 and the
reset tpertdimag t@60riafionsh &E1GIWETATB shovAthiad degudrhs depictiex doptds, petanmngn t he
event of adhesion of an ink drop S3 as depicted in FIG 14 (a), 10shorting
of t he textagiatieds.porti on of the short detection termnal 210 to the first
sensor drive termnal 250 wll be detected. Like this, when the first
sensor [@P8%k t\aritionl1:250 and terminal other than the first short detection
termnal 210 are shorting, there is a high possibility that the first
sensor drPudhe boaichadOtodepiated in FAGT | 44t theHfost shiertateteation tarminghi21019 are
shorting and the sensor driving voltage is 15suspended. Accordingly,

pr o5l ersmiaruwethebfjrst isbetti degeetion trrrfingl 108 tbebodrd @0 péithe ambodisento
another termnal (in the exanple of FIG 14A, the reset term nal 260) can
be preveiithad adrits loge end ghoogandesspertionrthphreactes inta proxiivevdhdhehor t
detection term nal 240 of the board 2006 is also sim/l|ar in shape to the
first dJhwex edga etthedawesravnbive extended peoiritisomsiiened katwesndhe ifing of t he
second sensor drive termnal 290 to another termnal will also be detected
nor e r ejsnger §rive teygunalAo0andotheresehierpingl 269 ddhadpwet k- iAF Fresult Ay has,
in addition to the arrangenent of the board 200h descri bed abgv | so has
an ext en@e®IpEven i the exgrdgeadhesien gizsy inkidier 35S #%cfﬁdrlgtﬂ@eﬁ%&q cdrive

term nal 250, and reaching inpto proximty with the upp edge of the upper
row? Assherbingof the extepdedPerioncrfdihe dhortafsiestion termingl ﬁ&t%ﬂ&pﬁ@& as
depicted in FI.G 14 (h), shorting of ¢ short detectjon termpal 210 to
the ext%Ha8gdrve f"rrﬁﬂnﬂfzmﬁ’é'ﬁfher‘%ﬁtg‘egtﬁﬁ’sEﬁ‘e&ﬂ‘fs\r@’hﬁér rflEEF't pas{o e Vie & hd o=

detected. Li hi s, en the ! . .
: term!‘naFSE ang temna otner 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
15  suspended. Accordingly, problems caused by shorting of the first sensor drive
terminal 250 to another terminal (in the example of FIG. 14A, the reset terminal 260)
can be prevented or reduced.
[0084] As shown in FIG. 14A, the second short detection terminal 240 of the board
200b is also similar in shape to the first short detection terminal 210 mentioned
20 above, and shorting of the second sensor drive terminal 290 to another terminal will
also be detected more reliably.
[0085] Variation 2:
The board 200c depicted in FIG. 14B has, in addition to the arrangement of the
board 200b described above, also has an extended portion located at the upper side
25  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



PFOAP47* 34 first sensor drive termnal 250 and term nal other than the
first short detection termnal 210 are shorting, there is a high

possi biiP#8#7t hat the first sensor drive termnal 250 and the first short
detection term nal 210 are shorting ard the sensor drivi ng voltage is
suspended. Accordingly, problens caused by shorting of the first 5sensor
drive tfastisBdordbfel @ranal DBO ah@rBirfiakl Sdar BearPtiRVERt @Hofl ddtedtised. [ 0086]
As shown in FIG 148, the second sensor drive termnal 290 of the board
200c i steambal 281 0al@BhdrtingnERee iDa thisth Bodsiilityethadthdfirstaschesmimad 250

menti oned above, and infiltration of an ink drop fromthe end, at the end
at whi clerminal 28Cand thefissy shibirt detdotioRitaahindP210 aresshdiehgdndaha skasdlet ect ed
instantly. 10[0087]Variation 3: The board 200d depicted in FIG 14C

di f f er sddvitgvélbgzebie aiudp & doRAct bl Qatobients dausedhdly shbetirge bfstheofirsecond
short detection termnal 240. In the case of the Type A board 200 depicted
i n Bl Gseh@édr dtite taednald her 4nadkérctdrminal can bengeveédi@ddoasdoodd.carry out
detection of contact by neans of the cartridge detection/short 15detection
ci rcui t[0B8&] ( Ansieovirner EIQ. d 4Bo tisheeddmigsdnaot deive temmidalt 200 fntdle R0 .
Consequently, in the case of the Type A board 200, the second short

det ect i 200ctierabdangimiiad O slsapestedthedirss kensordbtvectermimab@by nemdioaed @abdveargl y can
be dispensed with. In this case as well, since the first short detection

t er m naand2ibfltraioat oft dreinkatrap ifiom thosedtattthetdna 4ti wiith skasecontt seresorer ni nal
250, when the first sensor drive term nal 20250 and term nal other than the
first sdrorettedmirat 2POrs siduatiedatarPh® datestethorstamidy. t here i s a high
possibility that the first sensor drive term nal 250 and the first short
det@ct i [0A8Yker MWartations® are shorting and the sensor driving voltage is
suspended. Infiltration of an ink drop to second sensor drive term nal 290
si de wil | The boarse2Qfist denietgdtio FAG G differextamithe ppard 200 ofithe t he synbol CP
represents the |ocation of 25 contact with the contact fornmi ng nmenber 403
t hat worimkedimartist thehsheredeme sasend shertedateation senmingll 2494t the eare efecond
short detection termnal 240 were present (i.e. the contact form ng nenber
403 corthesbmedh hgarh2@h deristad indiiGs48Acthet srocpdrshicklgdetertieniternod)Z40even in
the case that the second short detection term nal 240 is absent PFO4P47*
35 i f afagNgIatiGRgrseudeteten Pt seRtast hyimranscRidiig cashidge drtpoldon/shatnal 290
and the contact, form.ng nenber 403 corresponding to the termnal 540 of the
carksi ag@teffﬂ%wclﬂeéoég@n%t%wrei'ﬁwocfrh?;st'ssro the Braunditryningt 2%¢}e ink drop S5
will be detected. Simlarl ard 200, the first
short dePRsearsmty.dp ﬁh?\aPSEﬁbthﬁayva board hort détection

terminal 240 is used for short detection only and accordingly can be dispensed with.

e KBS Hoo Bt

In this case as well, since the first short detection terminal 210 is at the location
closest to the first sensor drive terminal 250, when the first sensor drive terminal

20 250 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

25  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 terminal 240 is absent,



5di spensed wth. [0088] Variation 4: On the board 200e depicted in FIG 14D,
the first sensor drive termnal 250 and the first short detection term nal
210 hav@&%¥4dnhgat ed shape reaching fromthe vicinity of the upper edge of
the upper rowto the vicinity of the Power edge of the |ower row. 10The
termnals of this shape, as the contact |ocations are indicated by the

symbol i€R dhdrfhgshotddocE@b&raRkAGhe sBBo S & &P Ui t@real 260 ah@tRz NY
portions 403 arranged in a staggered pattern. In the case of the board

200e, |ddtradthRdriamal eR0OE 40 86freDEshdiNetd EHesteymirtl GB0IdT tAE cafiagdr Rz ulS
shoul d becone deposited for exanple, shorting between the extended portions

of the 500 gde shan inkdélopcs 3, anfiltratioh ndlthe ik arvg $h@ilf bé setddrsenSiadiladyiive
termnal 250 will be detected. Like this, first short detection tern nal

210 i s fhecaisedfeTywe0 Hdard 208 cthedfirstchwme degédtisrateramtal 210 &y benal ot her
than the first short detection term nal 210. Accordingly, when the first
sengor disparsetiavith.nal 250 and term nal other than the first short detection
termnal 210 are shorting, there is a high possibility that the first
sensor [@0B§k t\&rhdtioald:250 and the first short 20detection termnal 210 are
shorting and the sensor driving voltage is suspended. [0089] The second
sensor drOueht doardh200e28é6piated inHdGs 4D nithesfrat tsedsdredrivieoteringraii2b@lan240 of
t he board 200e have shape simlar to the first sensor drive term nal 250
and t hethkifirst sktrordetetdtorctermmal @i Bihase efirgatisbshapsodaabiog dromtiborvdinity vy,
when the second sensor drive termnal 290 and term nal other than the
second «fHibetuppBdetiee of te uprerinoal t2W@ wrimity ndrthe heyyert érdgeeofi thedowieghow.
possibility that the second sensor drive termnal 290 and the second short
det ct i Dre teaminatabf B4e shaee sisoihei sngtagislogatiersuare, indisatgsbls ths bymlol CP
preventing or reducing the problens caused by shorting of the sensor drive
t er mi nah F260]4D.oant epriact ther cereesnondinebesdasisfonmitganortioprddP4rranged in
a staggered pattern. In the case of the board 200e, like the board 200c described
previously, even if an ink drop 56 should become deposited for example, shorting
between the extended portions of the first short detection terminal 210 and the first
15 sensor drive terminal 250 will be detected. Like this, first short detection terminal
210 is located between first sensor drive terminal 250 and terminal other than the
first short detection terminal 210. Accordingly, 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
20  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
25  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, 280 to another terminal becomes higher.



[ 0090] Vari ation 5: On the board 200f depicted in FIG 15A, the term nal
whi ch corresponds to the first short detection termnal 210 and the ground
t er mi ndlF0¥AB* i n t he board 200 pertaining to the enbodi nent is an integral
ternminal 215 wherein these two ternindfs 5are integrally formed as a single
menber. This board 200f can be used in place of the Type A or Type B board
200 (FI[@o9edP) wdpsenfg:rst short detection term nal 210 and ground term nal
220 are shorted. Wth the board 200f, the need is obviated for a line

bet ween tba the Ibohré POOT depdtedtih PTG EFATItRa ltediiBabwBich o respunds tethg nal 220,
whi ch was required in the case of in the board 200 pertaining to the

enmbodi nfait she@ deiectidHonanthal Q0 0raguhe o fitdVBdrniii) @295n She psaangdd ewer

parts. [0091] Vari ation 6: On the board 200g depicted in FIG 15B, the

t er m nadetaldiag +34PRe @mblobpnampieranriow sesalriimeb? shapersh théss tiotdrdndls r st
short detection termnal 210 of the board 200b descri bed previously.

Speai f i aralihtegraipclorméd abex $ingleimehber2 T0is Rekd IPAS aan éxtisrddad pldmposftthen
situated at the | ower edge of the corresponding term nal of the board 200
pert ai nTyie AertheedBrbodid200 (FIGd10eabbdenfirdtrthoripdebectivh tembihbl 2 teandwer
edge of the lower row. The term nals 250 -290 of the | ower row of the board
200g argrosndrtérainalr220hapeshibotedhWithi thetbceed 200f, dhe weed ¢ nbviatedfo0 adinet he
board 200c described earlier. Specifically, the each of the term nals 250
-290 hasstareesthefidedshpot tietmetionttaehiad! 210 204 hiee ppped tedygimab22Q,hvenich
corresponding term nal of the board 200 pertaining to the enbodi nent and

r eachi ngas reaquinedonithe tgsevof m tHeebegrp &00aukytrinihg tthéheigpdodinmant, $OO2] As a
result, the termnals 210 -290 of the board 200g are arranged so as to form
a t®r i bdrd @00 upadiorspiesed pobcesssitegs end dewerf pards.mi nal s of general ly oar
shape of in nutually different arrangenent, rather than being arranged in
two rowd09The VarfadtonXBsensor drive termnal 250 and the second sensor drive
term nal 290 to which the high-voltage sensor driving voltage is applied
are posit Portbd beard AR0g depietedsindflGt heB sthegiesmingls 810 rA40 pkEhg Hawergiovup,

with the first short detection termnal 210 and the PFO4P47* 37
each have shape similar to the first short detection terminal 210 of the board 200b

described previously. Specifically, each of the terminals 210 —240 has an extended

15 portion situated at the lower edge of the corresponding terminal of the board 200
pertaining to the embodiment and reaching into proximity with the lower edge of the
lower row. The terminals 250 —290 of the lower row of the board 200g are similar in
shape to the first sensor drive terminal 250 of the board 200¢ described earlier.
Specifically, the each of the terminals 250 —290 has an extended portion situated at

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

25  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



second short detection term nal 240 respectively arranged adjacently inward
fromthe first sensor drive termnal 250 and the second sensor drive

t er mi nlFOPIF” [ 0093] Wth the board 200g, an ink drop or foreign matter
infiltrating fromeither end can be défected i mediately at the point in
time that shorting occurs between 5 the first sensor drive term nal 250

and t heseBAbtshdRt §abbasn t&MMThAA402Edpe KivdhebaREed A@as8ARNHWaLD HMm tHe Ve
term nal 290 and the second short detection term nal 240. In the event that

the fi reyet 8RS driliei #68mirl T50ahd 2RO seborkd1Berse AideeAGMEI B80.ve term nal 290
shoul d short to another termnal, in the case where the shorting is due to

an i nk [@09g] orwithehé bkand 200, hih kel dRPOosH foseigi i td infiRiamgtiherh esthert i ng
between the first 10sensor drive term nal 250 and the short detection

t er m nadnd2déh berdebaitug @imelRtagc@be OMIOL tiid WerttshbAiinabcdd PO babdedrhe
second short detection termnal 240, will occur at the sane tinme.

Consequgitfigt sehsurtdrivg tefminae260 aatl therhor dbtesdor Bdrmimel21D56r betwidea second
sensor drive termnal 290 to another term nal can be detected reliably. As
a resul the dhawadeehgort drévaresrminal 208 aaddhe ecprid shomgleaggtioratansirdd @@0Clnr cui t s
(the 15menory control circuit 501 and the cartridge detection/short

det ect i ihie sien€ tihat theX)jrst aassa drivet feemilab250 g tharebendsaventdeidte derminal

m nimzed. [0094] Variation 7: On the board 200h depicted in FIG 15C,

t he ter2fhsthaul@tbort 28 Ganotive teloinghtie dhe hape wbrtetith stprougis dueitsbance
equivalent to two rows of the board 200 pertaining 20to the enbodi nent, in
a mannedrogiaritharlikeothehléelihosd isserisoneldhigtethad rshiortig 28Weandhe Hiestf i r st short
detection term nal 210 of the board 200e descri bed previously. The

t er i nasensof dtile semmingedStaand tre gumt detedtivodeimimel i@ drriviteaerdhdy t he
synbol cp in FIG 15C, can contact the correspondi ng contact formng

port i onseco08 sensemdridd terminal 29§ peddte secoed sho2sjededian termitad 298awdl 200h,
the termnals 210 -290 are arranged so as to forma single rowin the

or t hogowrdur dit the seog tiret Gendequently. shodiingef thenfirRt senser friventarminaki2Plr t o
the board 200g described above. A so, |ike the board 200g, the first sensor
drive t@rifiensicopgGenner ke tasoinad 298ig anoghervierminahtaabe Zgteetedwhlialy-t he

hi gh-vol tage PFO4P47* 38 sensor driving voltage is applied are positioned
at t he Aswe repds damagectosthegnempiin?@d at“é%ﬁﬁ RENHENE apRaTatysel QQOr@fc%oﬁibe
detection termnal 210 and the second short detection term nal 240

r esPectMeBPyY aprtaplgetruildpRland IRe Parkkfer Artastionéshart detasticadrirayt 3Q2)

termnal 250 and the second sensor drive termnpal 290. As a result, the
boar d 2¢rysed by the shorting can be prevented or minimized.

[0094] Variation 7:
On the board 200h depicted in FIG. 15C, the terminais 210 -290 have elongated
shape extending over a distance equivalent to two rows of the board 200 pertaining
20 to the embodiment, in a manner similar to the first sensor drive terminal 250 and the
first short detection terminal 210 of the board 200e described previously. The
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.
25 [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



5af f ords advant ages anal ogous to those of the board 200g descri bed above.
[ 0096] Variation 8: The first short detection term nal 210 of the board
2001 deppea’dd in FIG 16A has a shape that is longer on the left side in
the draw ng, as conpared to the first®short detection termnal 210 of the
board 200 pertaining to the enbodinment. Additionally, 10the first short
det ect ﬁ%o" AFin gas}olt%%g iOhphila H0oditRPel ke Ao VRS MR BRI @W 6fachi ng

fromt | eft edge portion to the vicinity of the | ower edge of the | ower

I OW. T@M@Wéﬁt@ﬁﬁs’t%ohsde%&w?éinii@altzhe driifthe Qlecbi® short dets@nor drive
termnal 250 in the lower row. In other words, the extended portion is

di sposggnfiful 40 t-BesedthaM éﬁﬂ%gﬁucmihae;eﬂflytuﬂﬂ@arﬂewﬂq Ak figstosdnsbn daveli recti on
substantially orthogonal to the insertion 15direction R than the first
Sensor ¢ iy 260 dHdNAL s280nd kenddridriveasemineh2I®as ¥ resuitd the bb&dn@00bf t he
termnal as a whole, the first short detection termnal 210 is situated

out yar ghryrdstRivhhizkehhalo k6 tdfhdsbeffthe BoakkPBRY délcrived abbw@.nal 250, when
viewed in terns of the contact portion OP of the termnal, of the contact
porti of9GP oFadtiorod: the term nals 210 -290 the contact portion CP of the
first sensor drive termnal 250 20is the one situated at the outernost

posi ti on Thk&afrkt Shate detddtichneramab2 bhete Bsaridr200hdegoteadin 6t 16 Alhas a
shorting between the first sensor drive term nal 250 and the first short
det ect kkdpe $avinRingalon thateft sidk ucl¢lke thavisgntsasimpoed toth<Rreidjhecent to t he
contact portion OP of the first sensor drive termnal 250 is detected.
Accor didaglcyipn tthenibelb? 1 a0the eard 200 iprgtairong he they ambadiment.afdditiadmilsidvant ages
simlar to the board 200 25 pertaining to the enbodi nent. Specifically,

i nfia | t tied ficn shbriadetieokon temifal @t0tdfehe dgerd aB0ibwmsdet edeeded patignt | y, and
damage to the circuits of the nenory 203 and the printing apparatus 1000
can berguokirenfred tbe lefit idge pedionAtidihs walmityyof thi hewen ¢rdgef ¢fribe lamerr row.
detection term nal 210 has the extended portion, the |ength of a first

por t i oifhe RRGHR4ADcBYoN Frasitiated tpdhe jafh ohthafitsitsenson drivectaraindl P8 i al edge
of the first short detection termnal 210 anong the circunferential edge of
the fi the losangow. bir dther wordd. the ezs0dpe porieen isofigposad tarfuither from the 16B, t he
length of the first portion is |onger than that of a second portjon that is
a por t middiedf seetermialtareurin & dirpeiiemeykatartinly gthagesakieside ispetionnal 260
among the anong the circunferential edge of the first sensor drive term nal
2505 ~ Adirgetiens Bithan ghe firstheenspy drive teraunal o0y bn this ﬁi“ﬁ’al S‘EFSaYiBWF' i"hi nal
other than the first short detection term nal 210, t he reset

t er mi n&¢rnredf Hectesminal phg, whdlerthei gsfaﬁh'ﬁraﬁeb%ﬁanbﬁermwf gﬁgts ?'H‘é"' P st

sensor drive termnal_ 250, and the first short det termngl. 210 are
short i RYtwakdlydteithglsft Stdﬁéf’gg?f‘sg'fs"(ffel"?/‘?r é"‘(ﬁo? %{) W ?fb‘b'gwaad” and

pr obl ertrgrrrcl:sagfs ﬁ% (?glntgcr;]torgérltlgﬁ Cﬂg oI’ &ee Ier%strgalsgfn t?'le cocrlltcelac&epc;[ |ons 6@' 01‘2 eﬁpof

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

20 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

25  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



to another termnal can be prevented or reduced with higher probability.
[0097] The first short detection termnal 210 of the board 200p in FIG 160
has t h&fP8¥ger extended portion than the first short detection termnal 210
of the board 200i. As shown in FIG 168° the extended portion of the first
short detection term nal 210 150of the board 200p extends from upper left to
lover  ringhls fhoktltd AdjksdntIONhe cibumferentiaMbdad o282 fMseRBokthdtection
circunferential edge of the first sensor drive termnal 250. As a result,

t he | engthinafl 21ambhk She RICUMBSTehtlalt g ebsFahd fR8OPensor|divgaerhinan2ithat in

t he board 200i. Accordingly, when the first sensor drive termnal 250 and

t er m ndecehla@riohdds EWRvr inf BIG. 98B! thadhgtH oPthel Rvshippatlior?ikOoage thanthang,
there is a higher possibility 20t he sensor driving voltage is suspended and
pr obl erg¥ £astsed durtishahit st pérticheadiadesit t6 @hs @ircdmifarentiglr edgeadf thBQes et

anot her term nal can be prevented or reduced. [0098] The first short

det act it@pninal p6hamod g @hefaniohe theairduz®&@ntial &dge oflihb firas sthsor|dpivger

extended portion than the first short detection termnal 210 of the board
200i an@rbAp25PMAshoasult, wHenGheGst tbesexdraededmpal 26@andfetrhiealfothst short
detection 25term nal 210 of the board 200q extends from upper |eft through
| ower tthanppefirst gitrt détechienfterminab2h® dor dram@et Breneasat t&pinalld0garehe
circunferential edge of the first sensor drive termnal 250. In other

wor ds, ghoetifig, tbéresiaar high epesibilibn thatrterfast 2dMsdr drivertepdineb23® and teeir r ound
the first sensor drive termnal 250 conpletely. As a result, PFO4P47* 40

t he | erfirsh sbérttdetedtiarsterpanal 200 are shheingo Acdo2iytdy,itbe Isenger drivieg velbage | n

t he board 2001 and 200p. Accordingly, when the first sensor drive term nal
25010ands tsespentizld amdrmoblehesncaused thyr shtortihg ef thiefiesdtsenaon drive trrmigel @58r e
shorting, there is a higher possibility the sensor driving voltage is

sus pendedretitlerpteotyi nahsac beswdvented o refmeedowith hégher psebabdersor dri ve

term nal 250 to another term nal can be prevented or reduced. [0099] As
shown il90BTIGS. Thesfixst shpdadedectio terpoom 21908 ¢hareapdid8p imElGi18Echasothe n
which the portion of the first short detection termnal 210 is |ocated

adj acerlpngertextendssk pergianshan fwee Seststhortfeiestiontarminrl 2Hbobihepbeard 08y t he
extended portion_of the first short detection term nal 210. About board
200i, theskowriuElR pBEi e ortendad portion ofiibetfirsbaaerd detestianeterinial 2240

| ocated adjacently to |left border of the first sensor _drive termnal 250 in
a | Bt erefithgibogrd ?éﬁlp esteadadrom upagreledt to lower fight 8t the Hert sengor di¥e the first

short detection termnal 210 itself is |ocated adjacently to.u order
of t he terminal 250 along the circumferential edge of the f?rst seLsor r'fveytermmapg%. /Es

a result, the length of the first portion in the board 200p is longer than that in the
board 200i. Accordingly, when the first sensor drive terminal 250 and terminal other
than the first short detection terminal 210 are shorting, there is a higher possibility
20 the sensor driving voltage is suspended and problems caused by shorting of the first
sensor drive terminal 250 to another terminal can be prevented or reduced.
[0098] The first short detection terminal 210 of the board 200q in FIG. 16D has the
longer extended portion than the first short detection terminal 210 of the board 200i
and 200p. As shown in FIG 16D, the extended portion of the first short detection
25  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,



first sensor drive termnal 250 in opposite direction of the insertion
direction R Meanwhil e, about board 200p, in addition to above-nenti oned
two di ri#@#84dhs, the 15extended potion of the first short detection term nal
210 is |ocated adjacently to | ower boffler of the first sensor drive
termnal 250 in the insertion direction R Furthernore, about board 200q,

the extpedesktRQfitAs fRét p&r@ichiin The DBBFA 20 RAbh&S theh thawin tAt(bdasd ROgiat ed
adj acently to right border of the first sensor drive termnal 250 in

| at er al arfdi 2000t IARB oYY, TR €he Regeendort drivd tilkmirail 260 dgd téhfinal sthet her
wor ds, 20about board 200q, at |l east a potion of the first short detection

t er m nadhar Re ifisst St g8taadicaaenhingl 200 bheshdrtiak, 9ens & a thighee pbesibilinal 250
in all direction. [0100] When the first sensor drive term nal 250 and
t er m nalheGiehesr Hhdng bRagd IsSsuspbadéd ded pedblens tausddiy sRdRinared thbdirst ng by
ink drop or other object infiltrating fromthe direction in which the
por tsi onsedkot Hevé térsiina BH0t todeictbén tarmireal andle Ré0entedlwaatieced25ad] acent | y
to the portion of the first sensor drive term nal 250, there is a nuch high
possi bilo0g9] t het shidven fni FKIS. I6AsCr bdandv20(i e20tipnd00@ 56 addbd the directionshort
detection termnal 210 are shorting. Accordingly, problens caused by
shor t i nghioh thé@oftiarstf denthat stortvdstbetion bedmi2d @ 100s doxzthd mdiaeenilnad aby i nk
drop or other object infiltrating PFO4P47* 41 from such direction can be
pr eventmution of ébleisedsani driventecinirtal §b0 by alvabidingtthe extended prbsemf thafirstt i ons,
the extended portion of the first short detection term nal 210 adds the
di r ect i gri detsigtioh tehainal 261 Ableot boaet 204 the exdemdathibotdarOokitihg finst shpwtst
sensor drive term nal 250 are adjacent each other, and prevents or reduces
pr ol endeteatisreterbiyal 210rlocatgdaidiadsatly ite deft honderr ofdihieviirst eemsanadrives0 t o
another termnal with much high probability. [0101]1n the boards 200i,
200p, 2@ominakRbRimptateral difsiction dpwardsom edgd gf theeinkigastridge 100, and the
first short detection terminal 210 itself is located adjacently to upper border of the
first sensor drive terminal 250 in opposite direction of the insertion direction R.
Meanwhile, about board 200p, in addition to above—mentioned two directions, the
i5 extended potion of the first short detection terminal 210 is located adjacently to
lower border of the first sensor drive terminal 250 in the insertion direction R.
Furthermore, about board 200q, the extended potion of the first short detection
terminal 210 is located adjacently to right border of the first sensor drive terminal
250 in lateral direction away from an edge of the ink cartridge 100. In other words,
20 about board 200q, at least a potion of the first short detection terminal 210 is
located adjacently to the first sensor drive terminal 250 in all direction.
[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
25 adjacently to the portion of the first sensor drive terminal 230, 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



short detection termnal 210 on the left side is furnished with a structure
havi ng the extended portion descri bed above, but it would be possible to

f ur ni srPEO#¥7Second 10short detection termnal 240 on the right side with a
structure having an extended portion, 4n addition to the first short
detection termnal 210 or instead of the first short detection term nal

210. | nerbRi stichafi@clisn Wahlbe $raQERteAr & llisdlasthadvanhial @5 oBaRlit9ythet 0 t hose
of the boards 200i, 200p, 200q pertaining to this variation.

[ 0102] \sHek et @itiaRiond StHae Rerddll giiiondFRh6 tRet bibrtldetectB, terinkfal Rhe boar d
200f described previously in Variation 5, has an integral termnal 215

wher ei nadddethki digdctishan kil Bt firel sherddiabtidd Gerinblt210® gHdthedfitsesehaal 220
in the board 200 pertaining to the enbodinment are integrally forned as a

si ngl e draBIrminkN 250 Rke gtk eheeddmathe? i dpreivBetsbaaredu2@9pratiiéheraused shape
fromthe integral termnal 215 of the board 200f described previously.

20Speci by swdrkivig df ke findtegenabr deivEitamhin21Z600fo AmehbotgrehiRdGyith hukk higke fir st
short detection termnal 210 of the board 200i described in Variation 8,
has a sprepebiityongated on the left side, and has an extended portion
reaching fromthe left edge portion to the vicinity of the | ower edge of
t he | owr 01 bw.Inlthe thldlsd sC204, 20ipy 400 @ getamire) ydiis vardatidro selyothet fivet boar d
200i pertaining to Variation 8 are attained, while reducing the 25nunber of
pr oduct shant seepsicandrmiaat 21theedkel ldfosidehie fhioashed Yidh @3Ftrurtueharmho tharent
and vari ations descri bed herei nabove, all of the termnals are situated on
t he boagxie2dd] pbritoni descebedboes dst ir wotlddte podsitie toifuraish the sHicondt ed on
the board 200. For exanple, it would be acceptable for sone of the
t er i nastort deteREOMIR47TMingP240 on the right side with a structure having an extended
portion, in addition to the first short detection terminal 210 or instead of the first
short detection terminal 210. In this case as well, there are afforded advantages
analogous to those of the boards 200i, 200p, 200q pertaining to this variation.
[0102] Variation 9:
15 The board 200 depicted in FIG. 16B, like the board 200f described previously in
Variation 5, has an integral terminal 215 wherein the first short detection terminal
210 and the ground terminal 220 in the board 200 pertaining to the embodiment are
integrally formed as a single member. The integral terminal 215 of the board 200j
differs in shape from the integral terminal 215 of the board 200f described previously.
20  Specifically, the integral terminal 215 of the board 200j, like the first short detection
terminal 210 of the board 200i described 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
25  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



be situated on the housing 101 of the ink cartridge 100. By way of specific
exanpl es, Variation 10 and Variation 11 shall be described below wth

ref eref@®Mé* FI GS. 17A - 18D. FIGS. 17A-D show di agrans depicting the
construction around boards of ink cartfi dges pertaining to variations.

FI GS. 18A-D show cross sections AA-Ato DD in 5FIG 17. [0104] Variation 10:
The boafdsiZQAkd dapihetiRising T1Gf théAnk SaftvidBe I00dB WM cFaipeBificed Einipiéss 210
-240 and 260 -280, out of the nine termnals 210 -290 furnished to the
board 20Qifont TRacdVadktiEml 1 sBull befddsBabed belowewith hafeserdddto PHES f17nt shed
to the board 200 of the 10enbodi ment, the board 200k | acks the first sensor
drive tesDNMEl. 2PA-B o Ragreme iépitihgthe WdoneButHomar@lnd29irdd b idkoar d 200k
pertaining to this variation is furnished with notches NT1l or NT2 situated
i N zonesrtriddesipeetainieg theatistais. G0GS WEA- shew fdrést seitmerA-oX ity ®-Deihmi nal
250 and the second sensor drive termnal 290 were di sposed on the board 200
per tsai rEIGg17o the enbodi nent. The notches may have the shape 15i ndi cated by
the solid Iines NT1l, or the shape indicated by the broken Iines NT2, in
FIG 17&103kr Warkkenl®0 and 190 having function simlar to the first sensor
drive term nal 250 and the second sensor drive termnal 290 of the board
200 i n t hEhebbadi 260k dapictedrin &@et/ it fureished siithgsel@h tsrrhinatse2il & 024the r ear
of the board 200k. Naturally, with the ink cartridge 100 attached to the
hol der ahd 26{es28Q, eulriofidhs nitle(epanatt 28D -29@ fighishad éd the boech20bnbthe
contacting the correspondi ng apparatus-side termnals 450 and 490. [0105]
A- A cr cssbalimenorDuti afvibd riime FEr@inaly 810 s-288 fuctigukd to thetoatd 200 Af thérown i n
FI G 18A, a depressed portion DE, forned by a gap between the notch NT1l of
t heloboaarobRDOkn& ke bherd 200k laaks WB0Tirstsegienditiesitaratina &F0tand therseicaal 150
and the 25 adjacent termnals 260, 210 (in FIG 18A, the reset term nal
260 i s ssmeaniirive\berinina @0 dhe thoard 20@k dedainmg, tosthsy wariationdie fredsfed porti on
DE is situated between the term nal 190 and the adjacent term nals 280,

240. PFignpatches NTDeob T2 usted itgzenest thiat incdwdeatiicolacations whenegihierfy st
advantages are afforded in addition to those anal ogous to the board 200
pert ai riangor drivederating A9Peand thef segend mengerodrive terareal $R0erectisrasedi an
infiltrate fromthe end of the ink cartridge 100 pertaining to this

vari at i thg,baard ¢0P peplaivimete thgpmbodimenkel e peicbge dnayohaveoiheribaRer anged

15 indicated by the solid lines NT1, or the shape indicated by the broken lines NT2, in
FIG. 17A. Terminals 150 and 190 having function similar to the first sensor drive
terminal 250 and the second sensor drive terminal 290 of the board 200 in the
embodiment are arranged on the housing 101 situated to the rear of the board 200k.
‘Naturally, with the ink cartridge 100 attached to the holder 4, these terminals 150

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

[0105] A-A cross section viewed in FIG. 17A is depicted in FIG. 18A. As shown in
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

25 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.



5 surrounding the termnal 150 or the term nal 190, whereby shorting of the
termnal 150 or the termnal 190 to another termnal due to an infiltrating
i nk dr dp04¢7f orei gn matter can be further prevented or minim zed.

[0107] Variation 11: The board 200m defiicted in FIG 17B, rather than having
the notches NT1l or NT2 10pertaining to Variation 10, is instead furnished
wi th tioeegh- Rlcesdifk 18 khidatapidtiah, theFelbwing =C0aktREPORM Aoldedlinad@ieat i ons
where the first sensor drive termnal 250 and the second sensor drive

ter mi nab tR9Le ahAlosbliad Bk BhrH PBOLRR LHhidE Ao RRE leaibididgeritolftdheink easibAent .
B-B cross section viewed in FIG 17B is depicted in FIG 18B. O her

ar r ang eRigrs mattel RAoLIAKnBIAFHLE IfEGR tHHOnPOF kiR MkNgartidéat0tBpérainiki ar e t he
sanme as 15those of the ink cartridge 100 pertaining to Variation 10. In

thi s vahisaldrilioasitwall becempriesmped in@hé idepresPld abetici DHadreshgedt ween t he
termnals 150, 190 and the adjacent term nals. Accordingly, the ink

car tsr i dgeroliffingeht akrhingl 180 bhtise verfiicd 190, ahé@bgshackirgnbigesteamilabgous to
those of the ink cartridge 100 pertaining to Variation 10. [0108] Vari ati on
12: 201150tdrecheaar@map @90 8d Ahokhet @etrhiaaledizott am ivifilaatngy aki drop amSoregn
termnals are connected to one of nmenory 203 and sensor 104. However, the
board mayttémedrube fehinenypriegeniedadr mmirhized. not connected to any device. An
exanpl e of such type of the board will be described as Variation 12 with
ref ererf0&01]o MaE3tioddA: D. FI GS. 19A-D show fourth di agrans depicting boards
pertaining to variations. 25[0109] The board 200r includes the upper row

f ormed byTHeoboarded0bim désicandint F6. | dBerathemtHaorhmyihgoshefnotehee Nifil mad NT2 as
with the board 200 pertaining to the enbodi nent. Arrangenment and function
of iohe peetaminglts Vati@tion 290isf iostead futrishadopith thiR@hFAcies 4. sitwatethdt t he | ower
row of board 200r is the same as those of the termnals of board 200 in the
enbodi reertjorscdrhespdetiagltedhe dematiopsivdrere hbe diost $ensonidrivedernioall?i0 The
board 200r shown in FIG 19A has the dummy termi nals DT between the upper

r ow ancdandridel sewend sensamdtiventerminal 288 ese giugteldeon Hebeard 20§ nestaining ta de)

of
the embodiment. B-B cross section viewed in FIG. 17B is depicted in FIG. 18B. Other

arrangements of the ink cartridge 100 pertaining to Variation 11 are the same as

15 those of the ink cartridge 100 pertaining to Variation 10. In this variation as well,
depressed portions DE are situated between the terminals 150, 190 and the adjacent
terminals. Accordingly, the ink cartridge 100 pertaining to this variation affords
advantages analogous to those of the ink cartridge 100 pertaining to Variation 10.
[0108] Variation 12:

20 In the boards pertaining to the embodiment and variations, all terminals are
connected to one of memory 203 and sensor 104. However, the board may include
dummy terminal that is not connected to any device. An example of such type of the
board will be described as Variation 12 with reference to FIGS. 19A-D. FIGS. 19A-D
show fourth diagrams depicting boards pertaining to variations.

25 [0109] The board 200r includes the upper row formed by four terminais 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



5the I ower row. The dummy term nals DI, for exanple, are made of the sane
material as other termnal 210-290. FIG 190 shows E-E cross-section

i ncl udit@§*ddimy terminals DT. The dunn% terminals DT has about the sane

t hi ckness as other term nal 210-290. f 111] The dumnmy term nals DT are for
scrapi ng away foreign object adherent on 10the contact form ng nenbers 403,
for exaen! énd theSbweh esw ioflboa 200rdgehd @8mieSasatHoae g dhoredihaghFhboaddi S
enabl es to prevent foreign object frombeing brought to the termnal to be
cont actz® jRythe MM Bb RPe WMetHIRH Jba3riffien tiReratPistomith. first sensor
drive termnal 250 in FIG 190) when ink cartridge 100 is attached or

det achdqd116ind TtHe =N @00r EREWAM FIGI 19N BadtHandginmiyermhears Dalbeanéert tiee
contact form ng nenber 15403. [0112] The board 200r shown in FIG 19A has

t he duroppet eswiahdlth®Towat meeand be the Latestds@he didevon elrsttion sideDofind t he
short detection termnal 210, so you can't say first sensor drive term na
250 si s thedaedradTaeediminme tbimishisSIDrfor dRamslel are matdaiofidhe 230 rhictedialer , t he
dummy termnals DT is not connected to nmenory 203 and not 20connected to

t he appsay aithes t&intealt20r2 9@ G5 19C Showe e+l trisknge cAjppanaudimgdl@Ony Ther ef or e,
t he shorting between the first sensor drive termnal 250 and the dummy

t er m nalesmipalsnBV eThe dusienyaireymprabdb D& rhasAdeot dhaghine thivknbears o001 can
afford working effects anal ogous to the board 200 pertaining to the

enbodi nenhinalABR-299. t o say, about the board 200r, even if first sensor
drive termnal 250 is not |located 25 adjacent to first short detection

t ermi nd01210 iTheadymmey itsemiselsST ape foressapiag pomayiforeiof objeet Aillherenshor t
detection termnal 210 is arranged relative to at |least a portion of the
firgt stheswontagtifeemingrmémbers28)3, for example.adust mhienalinkcearbridaeet0d 6 menory 203
(term nal 220, 230, 260- 280) therebetween in at | east one direction, for the
det ect i athaahfed dPriRAmtiEd. Ibissérabldsnty bevepefereige dhiedtfrerabenrs bhouglt ter i nal
250 and the first short detection termnal 210. In such a case, the first
sensor t#eiteeminel i bailconBoted by shntasttipuming mesokarctPdadpaexareplectiei first short
detection term nal 210. Consequently, in the event that the first sensor
drive teamephdrveseming(250 1At 196) When fis carérigsenk00 r aiteshaden detaabrd o
the ink drop or the water drop, there is a high |likelihood that the first
sensor ad tpeprexent erNtaghlilirg Pettrentthedermivaland theieerieet frming MembIer 210 as
well. As a result, the output of sensor driving voltage is suspend and
dan&ge4ﬁﬁthe circuits of the nenory 203 and the printing apparatus 1000

caused orting can be prevented or reduced.
E()%I%}h The bgoard 200r shown in FIG. 19A has the dummy terminal DT between the

first sensor drive terminal 250 and the short detection terminal 210, so you can't say
first sensor drive terminal 250 is located adjacent to first short detection terminal
210. However, the dummy terminals DT is not connected to memory 203 and not

20 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, about the board 200r, even if first sensor drive terminal 250 is not located

25 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



10[ 0113] Vari ation 13: The boards pertaining to the enbodi nent and
variations, as showm in FIG 2, are described as the board nounted on a ink
cartri d®B0 used for -on carriage- type printer. However, the boards
pertaining to the enbodi nent and vari dti ons may be nounted on an ink
cartridge used for -off carriage- type printer. The ink cartridge 15 used

for -oféhdsahg beBReent BHREM AL isBASTr diMViel teb@irke 260 iahedhbeirovsivdrt detefthence to
FIG 20 and FIG 21. FIG 20 shows a perspective view of the construction of

t he i nktegmtrial RUQEInpRIchal Cagey thofitdiesenaot ativ@Berkdnal FA50 i2 kubbawsialy pi ct ure of
the ink cartridge pertaining to the variation 13 being attached to the

pri nt erlochi@llaHjdddat carfirst slgat Hettparteainiian@10.cCofaeiqaenthn id 3hé eveanf i gur ed
for installation in 20an off carriage" type printer, i.e., one in which the
i nk carthat dge first swisof daVakiratna 258 dautd siget thotarteag@al ypeerpiinald er s
are typically large-scale printers; the ink cartridges enployed in such

| ar ge- sépd & thd inkalrsp ar ¢hé yateadidoy, trargds aihigislikzdihbbdmhathihel fivist candari dges
enpl oyed in on-carriage type printers. [0115]Ink cartridge 1006 conprises a
housi ngdriv@0tiermind 250 iwil) shot, toathb chivet @Bwptint itexgnipalr 2 10oas M@BO0AS$ arreswlint i ng
board 200, an ink feed orifice 1020 for supplying ink froma housing 1001

t o t he thei aittpot, obserasior diieand \arliake d® sA€BM dadridodvirmagei 1ot thieeciofuitsi of thet o i nk
cartridge 100b to all ow snooth flow of ink; and guide portions 1040 for

i nst al | memory P03 ahe the printing afbaratuat L9000 cautieddrysstomsinpfoan e praventedge 100b
are such PFO4PA7* 46 that the side thereof (i.e. the depth direction)

ext endi megluped.pendi cul ar to the side on which the guide portions 1040, etc.
are fornmed (i.e. the width direction) is longer than the width direction.
Thelo el @X1it8hsh¥ariagfont e dept h-wi se di mension to the width-wise di mension of
board 200, expressed as a ratio of the two, is 15 : 1 or greater, for
Sexanpl e. Thebeaids/eertaining do dhe embodinmentansheariasions.orfeshantbdf et argoar d
200 is positioned by neans of boss hole 202 and boss s)ot 201, and secured
on t he $rseri@edwsrthe bgapbmouptediose gt camkidgar P9 uggd fapoR cpEE?] A¥PSShown i n

FIG 21, when installing the ink cartridge 100b in the printer,
printer. However, the boards pertaining to the embodiment and variations may be

mounted on an ink cartridge used for “off carriage” type printer. The ink cartridge
15 used for “off carriage” type printer will be described below with reference to FIG. 20
and FIG.21. FIG 20 shows a perspective view of the construction of the ink cartridge
pertaining to the variation 13. FIG 21 shows a picture of the ink cartridge pertaining
to the variation 13 being attached to the printer.
[0114] Ink cartridge 100b pertéining to Variation 13 is configured for installation in
20 an “off carriage” type printer, i.e., one in which the ink cartridge is not installed on a
carriage. Off carriage type printers are typically large—scale printers; the ink
cartridges employed in such large—scale printers are typically larger in size than the
ink cartridges emploved in on—carriage type printers.
[0115] Ink cartridge 100b comprises a housing 1001 containing ink, a board
25  mounting portion 1050 for mounting board 200, an ink feed orifice 1020 for supplying
ink from a housing 1001 to the printer; an air feed orifice 1030 allowing intake of air
into ink cartridge 100b to allow smooth flow of ink; and guide portions 1040 for

installation in the printer. The exterior dimensions of ink cartridge 100b are such



10t he gui de portions 1040 of ink cartridge 100b guide the guide pins 2040
on the printer so that the board nounting portion 1050, ink feed orifice
1020, @4%47t feed orifice 1030 are appropriately contacted/ coupled with a
contact pin 2050, ink feed orifice 20?%, and air feed orifice 2030 on the
printer. The insertion direction of ink cartridge 100b is indicated by
arrow Rt thd Gdedherebi€i.é. 158 dep £ dile &R6H)| Xie RIS p HRRRHicdRP tb Rhé Ride on
15variation is the sane as that in the above-nentioned enbodi nent.

[ 0118] | witick ané sLideoklOhs Ue4ll dterarefformad (ilaagRe Wid® dIFdcticn) iPRhE&i thaRg t 0
this variation can prevent or reduce problens caused by shorting of the
first seeseatdbiryeidrer TheadlaBSGsHiP oRB Bestht-RI9E didlensidnitd thBeavigtsaidf the
enbodi ment and vari ati ons descri bed above. 20[0119] Vari ation 14:

Conf i gudimeh&iBn &ff bobed 20K H@rddsieddR 4 extio oNtheatwd, ag ¢S5 : tiygQegrpatarf & shown in
FIG 2 is one exanple anong many. Configuration of the ink cartridge for
-on scardiaagde. type printer is not limted to this. O her configuration of
the ink cartridge for -on carriage-type printer shall be described as

Vari ati@n1a¥ vAd in thef erserufeche abbl/&Sme@2oneddembddimaat, bdard BOvs poditisrsdd

di agram of the construction of the ink cartridge pertaining to Variation
14. Fl Gy dheshowf basskaemd2dirageayn bt 2OE amansicurst oonhe@bobsdiembadtirgar t ri dge
pertaining to variation 14. FIG 24 shows a third diagram of the

const r umdrtion 1660tdfiénk okrtddgd 10@ge pertaining to Variation 14. PFO4PAT* 47
[0120] As shown in FIGS. 22 and 23, the ink cartridge 100b pertaining to
Vari at i[®174 iAsbhehesirhbl@si21gwhed instbiling dh@ 0tk eartridgentdflb ibOdhe DrinGer. t he
bottom face of the housing 101b, as with ink cartridge 100 in the

enbdi nivetguidenportions 1040 mé dnlapartridze 1PPH guideithe @eidel@bs 2A4Q ontthe prinker i nk
supply needle inserts when ink cartridge 100b 5is attached to the hol der
4b. Theschthat dhe®oaidsmouotingdodiont HH0, bveieediatidice 2020i enghitfeed pebice on si de)
of the front face (Y-axis plus direction side face) of the housing 101 as
wi t h i nl03aarerdrpperriadelyi gentactedntramilerbwith aCesritagupiat 4099, uk fepd avidiged 200 is
identical with the board 200 in the enbodi ment. The sensor 104b is enbedded
in the 129cangir fopd hfich@930 my thelrdtand hesivgertion diractienidrinlorartedes ni ng
ink | evel . Hook 120b 10t hat engages w th catching part. of the hol der 4b
when t hi00brk iedicateddyeartoORR insF it t2dchbe inssriipr dkartienr Ragn beandndfit iedthisn t he
upper side of the front face of the housing 101b. Hook 120b fixates the |nk
car b5 i dypgiatioops the spme 75| Bat iviherphove-mentioned embodiment.

[0118] Ink cartridge 100b used for off carriage type printer pertaining to this
variation can prevent or reduce problems caused by shorting of the first sensor drive
terminal 250 to another terminal as in the case of the embodiment and variations
described above.

20 [0118] 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

25 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.



insertion direction when the ink cartridge 100b is attached to the hol der
4b is a direction of arrow Rin FIG 22 (Z-axis plus direction) as with the
i nk carffP#fdge 100 i n 15t he enbodi nent. _[0121] The housi ng 10113 has

di spl acement preventers POl -PO4 on tHé side portion (x-axis direction
side) of housing 101b close to the board 200. The displ acenent preventers
PO1l - PQfhi20ImesAd SHdw it PNFIEE. 201 4 29, thé fecirdridgd P00 B HARHINgoPRiriabnof t he
side wall of the holder 4b when the ink cartridge 10013 is 20attached to

t he hol demctides HauSinBMOIBNb Sarli PB0i Mg Sesbr i 0ge OO bsasmMfave g the X- axi al
direction fromits ideal position on the holder 4b. Specifically, the

di spl aagsiRMe 1018y 88 tethsinRQhriiide ROD iarRe leataiditeantidre isippefedsardimkof t he
board 200 and prevent the upper side of the 100b from swi nging in X-axial

di r ect i supptyadtiifig: 1 18 intk whitdpthe iakisupple rekdle aseds whensinblcartoidgé i100b The

di spl acenent preventers P03 and PO4 are 25l ateral to the termnals 210 -290
on tshe ibeatadh2®@o (k¢ Goldd)y 4anTh&keeprd 200 tsembumadson2th? loR80 side (Zhexie plusect
position so as to contact the correspondi ng apparatus-side term nal 410
-490 cadfireetiohyside) RFQARPATSNt48c¢ (M-23js flue dieetibnisidd faae) ahgenboisnoi0t he i nk
cartridge 1006 pertaining to Variation 14 is identical with those of the

i nk cards widlydnkl 08rtridgd 40Mimthe embbdiment nbodigureatiordelsdei bredd B0OHs r ef er ence
to FIG 7. So, the description thereof is omtted. [0123] The ink cartridge
100b pedématicsl mgtit the\larardt2i00nin tHe afrboditsertth€hé skhowi HigbSwnenitieddedff dots in
addition to the same working effects as the ink cartridge 100 pertaining to
t he enbsde mahltof t&e hoasinhdOilhland ased ifdgdete@@ién disempmird inpliewcsbntdenk 120b
preventers POl -PO4, it can prevent or reduce the position displacenent
whel t hieat pheagestwithlgetch@opars ohithabblddr Bb vthee thelide catthidgedPBliiml | y, since
t he di splacenent preventers P03 and PO4 are lateral to the termnals 210
-290 orettinheddarttet@ider Ubaisonewrtgd oh thesinpieosidegefathetthenttfaeeiofidhe 210 - 290
relative to the correspondi ng apparatus-side term nals can be inproved.

Fur t herhousinsdt®dr Hioeld 18Pk fixptsfsethedok cagridee 108b tpihe heldss#bdTheo, the
sensor drive term nal 250 and the second sensor drive term nal 290 are

ar r angetisettiositecting vdfentthe ik cpithides 199b is adgchedin thesholdemdb dseasor drive

termi nal 250 and the _second sensor drive termnal 290 are cl osest to the
15di spl deasiiontofpreane ik iarkdGped (éwiwwrtﬁrseﬁé@g} peMjth the igk |cagigidgg 100 in
Y e embadiment.
[0121] The housing 101b has displacement preventers PO1 -P04 on the side
portion (x—axis direction side) of housing 101b close to the board 200. The
displacement preventers PO1 —-P04 comes into contact with or close to a
corresponding potion of the side wall of the holder 4b when the ink cartridge 100b is
20 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 PO4 are
25 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.



accuracy of positioning of the sensor drive termnal 250 and the second
sensor drive termnal 290. Therefore, the fal se contact between the

t er m ndit84¥38D, 290 to which high vol tage is applied and one of the

non- correspondi ng appar at us-si de ter ni*hal s can be prevented or reduced.
20[ 0124] As substitute for the board 200 in the enbodi nrent, one of the
boar ds (3088} 20{Selsb@Wal hitafigdaRentd 4f kBe GANcHEridE NG p&Raihhg toKarialdnr | dge
100b shown in FIG 22- 24. [0125]OQther Variations: As depicted in FIGS.
170- D andisi ifemtidabwithSobe dFRhOUK Sdrentid $00Pp:Manireolasbivepembadiniehbi n t he
depressed portions DE in Variation 10 and Variation 11 described above,
i.e. bedeseAbed Retht @féreRas so FIQ. 7.134) thadietbépthoatitkreddyissonitkedng, i nk drops
or condensed water, which can easily cause shorting of the term nals 150,
190 to [otbgf tEHennkalastridgan ObB petfaddihg Y& Mariatiswn Bedfdoys tihefdlomings el ement s
PO. Accordingly, this PFO4P47* 49 design al so affords advantages anal ogous
t o tshosgorifng\efdaat iimaddifioand tiarskale vworkikk efstoasdade dtdovartrif®d28) | n t he
enbodi ment herein, the ink cartridge 100 is furnished with a sensor 104

( pi ezogleatdining teltheenibpdmmnchtnBimoe \th2 03k asrttiige POy has the displaeemdevi ces;
however, 5the plurality of the devices are not limted to a sensor 104 and
menory [@edentees PEXNarD4, it the pseredror ¥0dusmihebpodtise dsplacemeat twpe thaat
detects the properties or level of ink by means of applying voltage to the
i nk wi tihk caetnidgek 00lig aitdgeed B0theahalderedls rspegially ssinesilsd displaceinant he
enbodi nent, anong the plurality of the devices, the sensor 104 is nounted
on t he preuvsiters POB amtP OHaredateral t2G8eitermivalist @ o280 dve tHboand20O0.
However, the arrangenents of the plurality of the devices are not |imted
t 0 Whosascunadyhef moditoctingaf thertarminedsgll @ ~200 eelptive ty theZomedpentingdoar d 200
may be separate, and the nenory 203 and the board 200 may be installed on
t he howsnpaetueisidatirmickialchy beTimeroras furthgr.ofs ddserifed ivddsrefenenpe to
integrated into a circuit board or a single nodule. The circuit board or

t he si nfGe 3ndilecbansy 268. theugrnsdr drive kerntbeldXpnbgisenondsenpradiive00.
It's preferred that term nals connected to a device to which relatively

hi gh vdermgel ¥ ate erangadiptaeachyenr of the trsviinads 249 280 rthaisd the $9$PEi ons
of the first sensor drive term nal 250 and the second sensor drive term nal
290 des¥iepieamitsbeal agddhe seavithrensostivertatming! 29¢aca elosedt tenien
relatively | ow voltage anmong the_plurality of _the devices are arranged in
pOS]iSt i ofisplasement preventsss B ,d Egé,respec’clvely. This lead to improvement of

accuracy of positioning of the sensor drive terminal 250 and the second sensor drive
terminal 290. Therefore, the false contact between the terminals 250, 290 to which
high voltage is applied and one of the non—corresponding apparatus—side terminals
can be prevented or reduced.

20 [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

25  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



20260-280. In this case, damage to the ink cartridge 100 and the printing
appar atus 1000 caused by shorting between the term nal connected to the
devi ce FB*RdFi ch rel atively high voltage and the terminal connected to the
device to which relatively | ow vol tag ?can be prevented or reduced. [0127]
I n above-nenti oned enbodi nent, five termnals for nenory 203 (220, 230,

25260- 2£2Q)gnadich biferdsesdliantdg® s fadllogons 86 tAéke (R268iatZ0)0 ane Vewriatioy ad,
however, other nunber of termnals nay be enpl oyed due to the specification
of the diiseed abev¥e.exanpl e, the term nal connected to the device to which
relatively high voltage may PFO4P47* 50 be one. In this case, such

term ndDi126ly e tikd eabgdthdnt her@iastte iak cattritigy 100 it Hernishedi wigh a s2hBor 290
descri bed above. [0128] Whereas in the enbodi nent herein the invention is

i mpl emerde@idzo e@Btrid kleeant ) ask) mebiPy 206871dsethendladalitnof ther doficdss hnabvén, m t ed
to ink cartridges, with 5inplenentation in a simlar manner to receptacles
contsai rtheglurahier oft theedevide spariemadtdignitead &r 4 abnsaulld asd menery 208i gy possi bl e
as well. [0129] Wth regard to the arrangenents of the main control circuit
40 and dxaepbmthé agesari tumby B8t sensohef priypeithgt deeatathespropertiesoors of

t hese arrangenents inpl enented through hardware coul d instead be

i npl enmdaved itk by gleanefdf app byjngavaitake dontherisie thpoa irdnsaritmggeehfhtaed t hr ough
software coul d instead be inplenmented through hardware. [0130] Wile the
printi noeasatiegiit resohamianér thendmbodingnpeannensthegelualithef the deicen thave been
shown and descri bed on the basis of the enbodi nent and variation, the
enbodi reenser 94 ishmoiumiednan the besind bedand thd mearcey 208aé ynduntechdedhe o
facilitate 15understanding of the invention, and inplies no limtation

t helteofhoavth2DBudowedir theaariramgs meands iofrhe phelity of dhe dewicen\ase nob imited

possi ble without departing fromthe spirit and scope thereof as recited in
t he appertéese o1 therembadithenhdsar amampladhemamerypd03 and thedepasd 28Qunaabent s in

t he i nvention. . .
separate, and the memory 203 and the board 200 may be installed on the housing 101

individually. The plurality of the devices may be integrated into a circuit board or a
single module. The circuit board or the single module may be mounted on the housing
15 101 or the board 200. It's preferred that terminals connected to a device to which
relatively high voltage among the plurality of the devices are arranged in positions of
the first sensor drive terminal 250 and the second sensor drive terminal 290
described above, and terminals connected to a device to which relatively low voltage
among the plurality of the devices are arranged in positions of the terminals 220, 230,
20 260-280. 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,
25  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



51 CLAIMS 1. A printing material container (100) detachably nountable to a
printi Qr% a ggr atus (1000) having a print head (5) and an apparat us-si de
termn 0@‘}04 up S5that includes a plurality of first apparatus-side termnals
(420, 430, 460-480) connected to an ar?Bar atus-side nenory control circuit,
at | east one second apparatus-side term nal (450, 490) connected to an
appar atpsosé.de thisduseoblickORrfiinat Wdy, beBetadged @as bosition tofilahgd oippar at us- si de
term nal (410, 440) connected to an apparatus-side short detection circuit,
wher ei neeiathatd 25® 290 dreribed abeveappar at us- 10side terninal is adjacent to
the at |east one third apparatus-side termnal, the printing materi al
cont ai NN 28pnNPNheriedg in thadTemboyimeRn0Beres the invedtiodéy imEe mantalCiandh @dkvi ce
(104); and a container-side termnal group conprising a plurality
of fir startridgad 100, $mpl2R@ntakion3ther&dls 280 Jimiteld tociak tcaonieigsgodtid t er m nal
(250, 290), and at |east one short detection termnal (210, 240), wherein:
a val t dgplapgitatdn iroatsheilaooammtr deweceptiagldsi gimtainingasthear thpegiafgrinbingage
applied to the nmenory, the first termnals are connected to the nmenory and
ar e respetrial alugh 26dontatbkaty msshlaasovallespondi ng term nal anong the first
appar at us-si de term nal s; the at | east one second termnal is
connect[®d29b tWieh sezzondodbeiacengamenissoftidet mainalsingrd circhié 4t andetigt one
second apparatus-side term nal whereby the at | east one second termnal is
ar r angechrtiegh aireuit 980 g éhe pohting epraratirs abhyorspyfl thede ehengementsan the fir st
termnals; and

implemented through hardware could instead be implemented through software, and

10 conversely portions implemented through software could instead be implemented
through hardware.
[0130] While the printing material container and board pertaining to the invention
have been shown and described on the basis of the embodiment and variation, the
embodiments of the invention described herein are merely intended to facilitate

15  understanding of the invention, and implies no limitation thereof. Various
modifications and improvements of the invention are possible without departing from
the spirit and scope thereof as recited in the appended claims, and these will

naturally be included as equivalents in the invention.



25t he at | east one short detection termnal is provided to detect shorting

- between the at | east one second term nal and the at | east one short

detection termnal and is contactable to a corresponding third
apparatus-side termnal. 52 2. A printing material container according to
claim1, wherein there are a plurality®df said second apparat us-side
termnals, wherein there are a plurality of said third apparatus-side
terninq%EAuvgerein the plurality of first apparatus-side terminals, the
plurality of second 5apparatus-side termnals and the plurality of third
apparatus-side termnals are arranged so as to forma first row and second
row, and wherein the second apparatus-side termnals are

respeCHi.VG'%gﬁhﬁﬁ%ﬁﬁ’a fiaP8GRtaRREr Qlooh e tddrat h?ec!prﬁametibeayﬁﬂnﬁiﬂ

apparatus-side termnals are respectively arrahged at each end 09 t he

second ¥rail@ G006) RaviHg & ”?‘?E%P?(tlf’} %gfﬂteﬂi _agb?ﬁqﬁBQ-sﬁ’dé‘Qermnsi_ @r:dygl or

claim?2, 'wherein théere are pl urali sal rd apparatus

ter gi nghst in%ﬂﬁé@‘@bﬁj@[iw first BpbBRentiBIRé M rmSGRAIAI4DY 4@9(@@5@@0 a

plurality of the short ection termnals being respectively contactabl e

to eackopheth®l ® Hh &pphyaik-4ift HedonpRanBbrSTalifl it €44t 41 8ecdnd A Printing

material container according to any one of the preceding clains, wherein
t he pridppangtusesigeitatmprn {45 Mes90)ScRincrebd b antabﬁd?atwsig%mgh%naget us by

being inserted in a prescribed insertion direction (R), erein, in the
printi rgrcappandtaiseasthend tHist apparans sideterffiNAId 410W4a08 connected to an
apparatus-side short detection circuit, wherein the at least one second apparatus-
10 side terminal is adjacent to the at least one third apparatus-side terminal, the
printing material container comprising:
a memory (203) as a first device;
a second device (104); and
a container-side terminal group comprising a plurality of first terminals (220,
1s 230, 260-280), at least one second terminal (250, 290), and at least one short
detection terminal (210, 240), wherein:
a voltage applied to the second device is higher than a driving voltage
applied to the memory,
the first terminals are connected to the memory and are respectively
20 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
contactable to the at least one second apparatus-side terminal whereby the at
least one second terminal is arranged to have a higher voltage externally applied
thereto than the first terminals; and
25 the at least one short detection terminal is provided to detect shorting

between the at least one second terminal and the at ieast one short detection

terminal and is contactable to a corresponding third apparatus-side terminal.



arranged generally orthogonal with respect to the insertion direction, and
- wherein the first row of the apparatus-side termnals is situated further
in the insertion direction than the second row of the apparatus-side
termnals. 255. A printing material container according to any one of the
precedi ng clains, wherein the at | east98ne short detection termnal is
closer than any of the first termnals to the at | east one second term nal.

o s bR SO A RSl %, {1 e

rinting container is attachable to the

printing apw&bwhﬂé\fg?ﬁ%@ fu’?él‘?:gtcﬁ%aji&‘ aécBﬁc?%ﬁyFP%si-é?&é"téﬂngﬂg j rection

(R, and wherein the east one second term I's arrange dser in a

di T ecti on 5qidiagofialre e BIRL A i iR Spharlludidi@s 1d@iinbg an edge of

i
the printing mater contal ner than at least a portion of each of the

first term Wﬂe?leir?theApIerréIE}gid?QirﬁfZéﬁ;Sén%'tu&@Me’?ﬁﬁn?EF@fedblﬂgam?.o?%c%& of

the preceding clalns, whereint printing material container’is attachable
to the (el e i j i : j . ' j|as. ion
ey e i A L T e

term ngirgarydd 86 ak88FbrrA PAFIrOW Hd §86dhPtowgndirst termnals is arranged
between the two said second termnals in a direction orthogonal to the

prescribed iffaeid e sbégrd hBParalﬁ&smé)fér_mihQB é?%tr%%bébti@?taﬂd?@eo?élcor di ng
to any one of the preceding clains, wherein the nenory is for storing

i nf or nRtachre i@ bRtHabrst PoRrart tHOtHIRL 8ppAat GBIk ReMihdls Brarbopeddipt eri al
cont ai ner. 9. Aprinting material contai ner according to any one of the

pr ecediditargjedl Abecacdeniasiahd sekengeeend device is a sensor for determ ning
an anount of printing material contained in the printing materi al
conpai ner.
3. A printing material container according to claim 1 or claim 2,
wherein there are a plurality of said third apparatus-side terminals, and
wherein the printing material container comprises a plurality of the short

detection terminals being respectively contactable to each of the piurality of third

15 apparatus-side terminals.

4, A printing material container according to any one of the preceding claims,
wherein the printing material container is attachable to the printing
apparatus by being inserted in a prescribed insertion direction (R),
20 wherein, in the printing apparatus, the first row and the second row are
arranged generally orthogonal with respect to the insertion direction, and
wherein the first row of the apparatus-side terminals is situated further in the

insertion direction than the second row of the apparatus-side terminals.

25 5. A printing material container according to any one of the preceding claims,
wherein the at least one short detection terminal is closer than any of the first

terminals to the at least one second terminal.



10. A printing material container according to any one of the preceding
clains, wherein the printing material container is attachable to the
printing 25apparatus by being inserted in a prescribed insertion direction
(R, and wherein there are at ggst two said second term nals and

t he short detection termnal or each oP?the short detection termnals is
arranged between the two said second termnals in a direction orthogonal to

the prgecri begrbiSerid@RaFLs Rl hoocinglth-ady Bhé Bihg P@éé‘duh@c}aﬁﬁ{éﬁ ai ner

according to any o € preceding c e print ng materi a

contai ner CQi{GLMN fHe Bflhm%ﬂgatgﬁéﬁéérﬁh ifetis %‘t't%BhﬁbFeototﬂPl Jﬂ‘ﬁtm ng

apparatus. 5 12. A printithg material container accord ny one of the

preced'dg%g? RSBy é‘ﬁﬁ@rlﬁéﬁrtéd?fﬁ'acbr%lgegﬁeﬂl%%lbﬁrﬂﬂe%ﬁhrm higprovi ded on a

one-to asi s or each said second termnal. 1013.A'p |nt| ng materi al

contai ner agasdifthd & RBYt BAE stlcohhBeRNREH BlraRbal Woser in a dird@SEi N
termnals of the container-side termnal group are arranged so as to form

onesor dnﬂdgorhlaqft&ﬁm arés%rnbéudﬁséﬁm divErRIcRi 1 éﬁ%geadfqné\w:rmgdnamd
term nal s, wherein said two second termnals are

VESpeCtdoYl‘?éMeﬁfHai‘ﬂQ?l@aét agssttioR e(éfch]cﬁc’cﬁ@ frenfedimi@dlssi de row anong the one
or nultiple container-side rows. 14. A printing material container

according to any one of the preceding clains, wherein termnals of the
container-side termnal group are arranged so as to forma first

cont ai rrer - siAlprinting angtefiab esoRtharicRIrdiRlg-19i 418y badof 2eVpes i ding tdisare two
said second term nal s, wherein said two second term nals are

respecti vel wiasreangedp ahtirep atateridl odnthheerfis mstachableaionie- Siigting ow, and
wherein the at | east one short detection termnal is arranged at at | east
onagof appardivws Bnbsingfinsérted ¢ ansresoribad mesertiodalireationdR), and
wherein there are at least two said second terminals and at least a portion
of each of the first terminals is arranged between the two said second terminals in

a direction orthogonal to the prescribed insertion direction.

15 8. A printing material container according to any one of the preceding claims,
wherein the memory is for storing information relating to printing material

contained in a printing material container.

9. A printing material container according to any one of the preceding claims,
20 wherein the second device is a sensor for determining an amount of printing

material contained in the printing material container.

10. A printing material container according to any one of the preceding claims,
wherein the printing material container is attachable to the printing
25  apparatus by being inserted in a prescribed insertion direction (R), and
wherein there are at least two said second terminals and the short detection
terminal or each of the short detection terminals is arranged between the two said

second terminals in a direction orthogonal to the prescribed insertion direction.



15. A printing material container according to claim14, wherein there is a
plurality of short detection termnals and the short detection term nals
are respectively arranged at each end of the second container-side row. 55
16. A printing material container according to claim 14 or claim 15,

wherein the printing material containeP4is attachable to the printing
apparatus by being inserted in a prescribed insertion direction, 5wherein
the first container-side row and the second container-side row are arranged
general ly orthogonal with respect to the insertion direction, and

wher ei ny 4t he A | LSt ki = Sil r I Sinal ;

Mnaer t1ah af's B, AEEHEERe Mer o B At M e Pro g AR,

printi =Yy J : i ‘ i rapn

ther ei e R ook’ EbREinprEatiehing phniny MASiRl & Fufy 16 the pliting
appara 2P Reing inserted in a prescribed insertion direction,

wherein the first container-side row and the second contai ner-side row are
arranged generally orthogonal with respect to the insertion direction,

15and wherein termnals arranged so as to formthe first container-side row

and term nalsspanfidd afstefial ééntta%éroédﬂotrcﬂ'iﬁ?st@“é}@oﬁ@%Ff@ﬁé‘%rreéédiﬁ P, €
arranged in a staggered arrangenent. 8. A'printing material container

accor diwikrbih 2880k idetbatid tekniifallid, probriedl oh A idronal saskd féhéach
container-side termnal group are arranged so as to forma single

cont ai R@id seeend e¥minad@. A printing material container according to claim
18, wherein the at |east one second termnal is arranged at an end of the
single container-side row 25 20. A printing nmaterial container according
to any one of the preceding clains, wherein the printing material contai ner

i s 1at t AGhablreptintifidengterial cowtadppadciondingytoiyngnée nd ¢hié ecadiag wigirey, i bed
insertion direction, and
wherein terminals of the container-side terminal group are arranged so as to
form one or muliiple container-side rows,
wherein there are two said second terminals, and

wherein said two second terminals are respectively arranged at each end of

15 one container-side row among the one or multiple container-side rows.

14. A printing material container according to any one of the preceding claims,
wherein terminals of the container-side terminal group are arranged so as to
form a first container-side row and a second container-side row,
20 wherein there are two said second terminals,
wherein said two second terminals are respectively arranged at each end of
the first container-side row, and
wherein the at least one short detection terminal is arranged at at least one
of the two ends of the sec.ond container-side row.
25
15. A printing material container according to claim 14, wherein there is a
plurality of short detection terminals and the short detection terminals are

respectively arranged at each end of the second container-side row.



56 the at | east one short detection termnal is arranged so as to be
| ocated adjacently inward fromthe at | east one second termnal in a
direction orthogonal to the prescribed insertion direction. 521. A printing
mat eri al contai ner according to any ong of the preceding clains, wherein
the at |east one short detection term®al surrounds the at |east one second
termnal. 22. A printing naterial container according to any one of the
precedi ng cl ains, 10wherein the printing material container is attachable
to the printing apparatus by being inserted in a prescribed insertion

di r ectign (R priffity mateiaMbSHIMer AR RbI0RIah? d3tol Mainsdisd second

termnals and each Irst termna i's arranged betweén the two said

second t er myalrBir thetodhiiRE hisRBrisf SRR LRabRELR! Rl iRdtirig)ser ti on

direction. 15 23. A printing material container according to-any one of
the pr%‘b%‘é'ré‘t%s%ﬁb@ifug ine&f&ed %b*}ﬁe%ﬁﬁbéd%e&%h‘%ﬁréc%m nal is not connected

to a ground term nal . A printing nmaterial container according to

anysone of tfiferBlieGRfiRY cehfin®r-side rdleaRd Thé RBcERE RRAIAR%I-SRId FowwBRs at ed
by a higher voltage than the nenory. 25. A printing material container

accor dightarigePgenaaty @rtHdy@nal Rafdicipest & e inkBFidieairédd,i si ng: a housing
containing printing material; and 25a board installed on the housing;

wher ei n t he ap@nivaensh 115¢ Gestt@ntainakr-sitiO i iiS afahgeaddriber theakizaihe. 57
26. A printing material container according to any one of clains 1 to 24,

f ur t hefinsertion direction side than the second container-side row.

0 17. A printing material container according to any one of claims 14 to 186,
wherein the printing material container is attachable to the printing
apparatus by being inserted in a prescribed insertion direction,
wherein the first container-side row and the second container-side row are
arranged generally orthogonal with respect to the insertion direction,
15 and wherein terminals arranged so as to form the first container-side row
and terminals arranged so as to form the second container-side row are arranged

in a staggered arrangement.

18. A printing material container according to any one of claims 1 to 13, wherein
20 terminals of the container-side terminal group are arranged so as to form a single

container-side row.

19. A printing material container according to claim 18, wherein the at least one
second terminal is arranged at an end of the single container-side row.
25
20. A printing material container according to any one of the preceding claims,
wherein the printing material container is attachable to the printing

apparatus by being inserted in a prescribed insertion direction, and



conprising: a housing containing the printing material; and a board
installed on the housing; 5Swherein the first termnals and the at | east one
short detection termnal within the container-side termnal group are
arranged on the board, and wherein the_second termnals within the
container-side termnal group are arraﬁéed on the housing. 1027. A printing
mat eri al container according to claim25 or claim26, wherein the nenory is

nstall ed ofin e 6ag dp% short Setdbtfiil @it TR L d e 0 b B He @%g&{od' ng to

any one of t e prece Q& Te erein a rece ur ni ween t he

second ,n@,}g\(ﬂd%fﬂﬁé at fE4B8t e %?%H&fé?mlnéﬁnté‘ﬁlrégﬁmgrﬁﬁg gl o

29. A pr nt|n mat eri al contai ner acc ng to any one of the pr

cl ai s thARESEbed p@@% glrepg&st. is furnished between the second term nal
and another term nal adjacent to the second terminal. 20 30. A printing

materi al container according to any one of the preceding clains, wherein:
there are two said second term nals contactable to correspondi ng second

appar atys- Siﬁdgrlhﬁﬁ@“nlfeﬁbﬁal ankkalindrSacndingfecay SheTdf tHeiRete@Rgidaimgal s
contactabl e 25to corresponding third apparatus-side termnals, t he

first sfipsreirdgiecst least bae @h@ﬂ' détechbA\tbAfafhal §uﬂ’%hﬂ§§ thE it 1d At IRt ¥8&dhd
itself and at | east one of the two second ternminals, and the second short

det ect it@minaB term nal is provided to detect shorting between itself and at
| east the other of the two second term nals,

22. A printing material container according to any one of the preceding claims,
10 wherein the printing material container is attachable to the printing
apparatus by being inserted in a prescribed insertion direction (R), and
wherein there are at least two said second terminals and each of the first
terminals is arranged between the two said second terminals in a direétion
orthogonal to the prescribed insertion direction.
15
23. A printing material container according to any one of the preceding claims,

wherein the short detection terminal is not connected to a ground terminal.

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

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

25. A printing material container according to any one of the preceding claims,
further comprising:
a housing containing printing material; and
25 a board installed on the housing;

wherein the container-side terminal group is arranged on the board.



the first short detection termnal is closest to the one second term nal,
and the second short detection termnal is closest to other second
termnal, 5the plurality of first term nals are situated between the one
second termnal and the first short detection term nal on the one hand, and
the other second terminal and the secoRl short detection terninal on the

ot her hand, and the two second termnals are situated outernpbst of all the
termn i - Al - Sil iyl : t abl e
Lo o pedh i myPRkAy BRkeRalBanGiiti&editfio dy dhe/srafints § 2094, At
appara%gﬁﬂﬁhgﬁgﬁerninal group that includes a plurality of first
apparatus-side”term nals (420, 430, 460-480) connected to an apparatus-side

menory cont t0ho6dih§ WohtaiRind SRS gAYl 3pear at us-si de term nal (450,
490) 15connected t% an appar at ué-m eﬁﬁaﬁgﬂ voltage circuit, and at | east

one third appgsaiinsaIfg &ieire Ralisigl0. 440) connected to an apparatus-side
short detection circuit, wherein thé at |east one second appar at us-si de

terginal isyairafeiHe ikt t&enihld £38 the Ae |ddut 'heAdat abtsctivind@riian nal , the
board conprising: a nenory (203) as a first device; and 20a board-side

t er m ngditHin e contaheéskide RrivlindlYrolip b dridrided 8ATha®oard 2280 whdlein
260-280), at |east one second term nal (250, 290), and at | east one short

det ect itg@ skebit Nétmindls wiAf tha\beh@insr-dite teimmal esup Apd arahgeaingrd ed to
the nenory and are respectively contactable to a correspondi ng term nal

anong theeisfrig.st apparatus-side term nals; 25the at |east one second
termnal is connectable to a second device, and is contactable to the at
| east one second apparatus-side term nal whereby the at |east one second
termnal is arranged to have a higher voltage externally applied thereto
than t129.f1 sprintnginmmatesial cdBtainer according to claim 25 or claim 26, wherein the

memory is installed on the board.

28. A printing material container according to any one of the preceding claims,
wherein a recess is furnished between the second terminal and another terminal

15 adjacent to the second terminal.

29. A printing material container according to any one of the preceding claims,
wherein a porous element is furnished between the second terminal and another
terminal adjacent to the second terminal.
20
30. A printing material container according to any one of the preceding claims,
wherein:
there are two said second terminals contactable to corresponding second
apparatus-side terminais, and first and second short detection terminals contactable
25  to corresponding third apparatus-side terminals,
the first short detection terminatl is provided to detect shorting between itseif

and at least one of the two second terminals, and the second short detection



a voltage applied to the second device is higher than a driving voltage
applied to the nenory; and the at |east one short detection termnal is

provi ded to detect shorting bet ween the at | east one second term nal
and the at | east one short detection 5termnal and is contactable to a
correspondi ng third apparatus-side terdA¥nal. 32. A board according to

claim 31, wherei n there are a plurality of said second apparat us- si de

term “?éﬁmnhhf’sr oatoohg & r@%ﬁrtﬁqupﬁéfv?eérhlté%f %HB%%H dcﬁhb?

10wherern t ura |ty 0 arat us- si term |ty of

secondt\?gg%rc@,hgsteﬁhq%germ nals and the plurality of th| rd appar at us si de
termnals are arranged so as to forma first row and second row, and

the second aﬂ*@ﬁ%‘t‘é%o?ﬂhtﬁ'@teb%g‘téﬁh&a?rsecl%%égﬁﬁiih\éeéﬂ(e 3BESAY hnRhaf 3y end

of the first row and e third apparatus-side termnals are respectively
arr anggile 8bchid @RBR RRECREN tEfnHAF RE0EEY to Sther AcBBARA fedipal,di ng to claim

31 or claim32, wherein there are a plurality of sard third apparatus-side

terginals, aﬂfb Lﬁémgrbftfmt RanifasmR difRTed bRhweah ihy ofk éét%n%l"l%%mal
detection term nals 20being respectively contactable to each of th

pl ural ighy 1k firbt sKoRRRAE I tethflfall & Mhddhe-handtand theadtdeaccor di ng to any

one of clains 31 to 33, wherein the board is connectable to the
printi ggcapgasmhingl Biidpe R@congaiHetddRichion teraiw iopefel dther hbAg, dhdecti on
(R, wherein, in the printing apparatus, the first row and the

Ziecr:gg?i (r)gw gﬂrist\ﬁb seegnd teaniTzd bye eltthrgoO@ermoshof aF RS ternsinalkaini nser t i on
container-side terminal group.

10
31. A board (200) connectable to a printing apparatus (1000) having a print
head (5) and an apparatus-side terminal group that includes a plurality of first
apparatus-side terminals (420, 430, 460-480) connected to an apparatus-side
memory control circuit, at least one second apparatus-side terminal (450, 490)

15 connected to an apparatus-side high voltage circuit, and at least one third
apparatus-side terminal (410, 440) connected to an apparatus-side short detection
circuit, wherein the at least one second apparatus-side terminal is adjacent to the
at least one third apparatus-side terminal, the board comprising:

a memory (203) as a first device; and

20 a board-side terminal group comprising a plurality of first terminals (220,
230, 260-280), at least one second terminal (250, 290), and at least one short
detection terminal (21, 240), wherein:

the first terminals are connected to the memory and are respectively
contactable 1o a corresponding terminal among the first apparatus-side terminals;

25 the at least one second terminal is connectable to a second device, and is
contactable to the at least one second apparatus-side terminal whereby the at
least one second terminal is arranged to have a higher voltage externally applied

thereto than the first terminals;



60 wherein the first row of the apparatus-side termnals is situated
furtherain the insertion direction than the second row of the
apparatus-side termnals. 35. A board according to any one of clainms 31 to
34, wherein the at |east one 5short detection termnal is closer than any
of the first terminals to the at |east®8ne second terninal. 36. A board
according to any one of clains 31 to 35, wherein the board is

connect abl e f g %Jie Q%%réd E@J?é’@éé&%d’aﬁ%qu'%érgﬁ%” {Qf r\:cﬂtag{eesc“ bed

i nsertion direc e second

term naégﬁhgd%rtﬁggﬁgm%hpsg{ in a direction orthogonal to the prescribed

I nserti Irection to an edge of the board than at | east a portion of each

of the fi sl 8 Bdkdche I dIAARITHARARSILE MoliBed S RBOhGHiAG™ 31 to

erein the b I'S connect the printing apparatus by
be' NG ietREERINE At Feditanfd s6&S f&ﬁflﬁé%(ﬂﬁ@ﬁf Ie‘%ﬂst ORb. sh%?fjdetectlon

wherein there are at | east two sald second term nals and | east a portion

of ?aCfi!eﬁﬁlnTalﬂgnH't&)%bniﬁtﬁbl@atlosa bérr@%F@ﬁﬂﬁ’l thﬁHVﬁﬂ:!hr‘aﬁﬁ; é% téﬁh%aﬁecond
terminals in 20a direction orthogonal to tthe prescribed insertion

direction. 38. A board according to any one of clainms 31 to 37, wherein
the menory is for storing information relating to printing material

cont ai 132d i ;A\ Bofifd AtcatdinRtEEladh IRNYIRdRe thete ard% pAramgrof st eedbAg t o
any one of claims 31 to 38, wherein the second device is a sensor for

det er mapipagatuR-sideustmipialfri nting material contained in a printing materi al
container. there are a plurality of said third apparatus-side terminals,

10 wherein the plurality of first apparatus-side terminals, the plurality of second
apparatus-side terminals and the plurality of third apparatus-side terminals are
arranged so as fo form a first row and second row, and

the second apparatus-side terminals are respectively arranged at each end

of the first row and the third apparatus-side terminals are respectively arranged at

15 each end of the second row.

33. A board according to claim 31 or claim 32,
wherein there are a plurality of said third apparatus-side terminals, and
wherein the board comprises a plurality of the short detection terminals
20  being respectively contactable to each of the plurality of third apparatus-side

terminals.

34. A board according to any one of claims 31 to 33,
wherein the board is connectable to the printing apparatus by being inserted
25 in a prescribed insertion direction (R),
wherein, in the printing apparatus, the first row and the second row are

arranged generally orthogonal with respect to the insertion direction, and



61 40. A board according to any one of clainms 31 to 39, wherein
the board is connectable to the printing apparatus by being inserted in a
prescribed insertion direction (R), and 5wherein there are at |east two
said second termnals and the short detection term nal or each of the short
detection termnals is arranged betwee Othe two said second terninals in a
direction orthogonal to the prescribed insertion direction. 41. A board

accor di ng ! QIR ﬁist%wcsﬁhéjaﬁrpoaré&s ik tBHﬁﬁ%i?% &ﬁjaﬂgH%ﬁHE e 2

printing material contarner contai r supply

printi nﬂsé\ﬂBﬁdcﬂFéfglon tﬁ%n tﬁ‘e%%%"oﬂd%@@&ﬂ pﬁ%@?\yegi&% @rmndds e 31 to 41,

wherein a sal etection term na on a one-to-one basis
for each said second termnal. 15 43. A board according to any one of
clainms 31 to 42, wherein termnals of the board-side term nal group

are arrznged 5ganf a&é’orfd%g"‘td’aﬁy%rne”&# dihith€ 3Ra8h SiKiSrelrPe atR@kBbRet here

are two said second termnal s, 20wherein said two second termnals are

r especighypd de@cfléﬁgéﬂnﬁ‘a"al %aélbséf‘ﬁwéﬁ aﬁij‘%fh‘?@h%ﬁéﬁﬁﬁa@%@fﬁ@gt fhRt ené or
nmul ti pl e board-side rows. . board according to any one of clainms 31

to 43, second terminalWherein term naI s of the board-side term nal group are
arranged so as to 25 forma first board-side row and a second board-si de
row,

36. A board according to any one of claims 31 to 35,
wherein the board is connectable to the printing apparatus by being inserted
10 in a prescribed insertion direction (R), and
wherein the at ieast one second terminal is arranged closer in a direction
orthogonal to the prescribed insertion direction to an edge of the board than at

least a portion of each of the first terminals.

15 37. A board according to any one of claims 31 to 386,
wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction (R), and
wherein there are at least two said second terminals and at least a portion
of each of the first terminals is arranged between the two said second terminals in

20 a direction orthogonal to the prescribed insertion direction.

38. A board according to any one of claims 31 to 37, wherein the memory is for
storing information relating to printing material contained in a printing material
container.

25
39. A board according to any one of claims 31 to 38, wherein the second device
is a sensor for determining an amount of printing material contained in a printing

material container.



wherein there are two said second term nals, wherein said two second
termnals are respectively arranged at each end of the first board-side
row, and 62 wherein the at | east one short detection terrthnal is
arranged at at |east one of the two engi of the second board-side row.

45. A board according to claim44, whePeéin there is a plurality of short
detection 5 termnals and the short detection termnals are respectively
arranged at each end of the second board-side row 46, . A board according
to claim44 or claim 45, wherein the board i's connectable to

the prige.i noy BBRRY Bhtsrdig REBAY drdssf Usiind Giiogr escri bed i nser ti on

di recti on, wher el n irst board-side rdw and the second

boar d-si de rvﬂ’ﬂér%ir?tk?éb@éﬂﬁ%%ﬁﬂf‘e’ BI%, terthﬁgﬁpﬂﬁagt Oargfss g%.ﬁ |rfs|%?ted

insertion direction wherein t

arrangegg afwetsegbegqmrggntd]pédt,@ﬁe(ﬁl gRqdi rection side than the second
boar d- si de row. board accordl ng to any one of clains 44 to 46,

whegein the vﬁ%}"eﬂn ttﬁaré%@%tiégétet\nﬁd)sélh%ébrdn@ltt'eﬂgm?éw%rnﬁttﬂé dhorP8bRetion
inserted in a prescribed insertion direction, wherein the first board-side

row andefimat e¢ eadhFand shiofedétevtion Qe@ﬁﬁb(@&%@aﬂ@é&bé{\hé’er@mé‘%@%ﬁid Wi th
respect to the insertion direction, and wherein termnals arranged so as to

formt h@c’bhdStérrhﬁﬁlﬁtrﬁb@ﬁrdcﬂ%’n%dgﬁrfﬁl haltise présorirg meehfort Qiré6tidn.t he
second board-side row are arranged 1 n a staggered arrangenent. 25 48. A

board according to any one of clains 31 to 43, wherein termnals of the
41. A board according to any one of claims 31 to 40, the board being mountable

10 to a printing material container containing printing material for supply to the

printing apparatus.

42. A board according to any one of claims 31 to 41, wherein a said short
detection terminal is provided on a one-to-one basis for each said second terminal.
15
43. A board according to any one of claims 31 to 42,
wherein terminals of the board-side terminal group are arranged so as to
form one or multiple board-side rows,
wherein there are two said second terminals, and
20 wherein said two second terminals are respectively arranged at each end of

one board-side row among the one or multiple board-side rows.

44. A board according to any one of claims 31 to 43,
wherein terminals of the board-side terminal group are arranged so as fo
25  form a first board-side row and a second board-side row,
wherein there are two said second terminals,
wherein said two second terminals are respectively arranged at each end of

the first board-side row, and



board-side term nal group are arranged so as to forma single board-side
row. 63 49. A board according to claim48, wherein the at | east one
second termnal is arranged at an end of the single board-side row. 50. A
board according to any one of clains 31 to 49, 5wherein the board is
connectable to the printing apparatus @% being inserted in a prescribed
insertion direction, and the at | east one short detection term nal

|'s arranged witkrdh te %f’lre'ggfﬁh%h% 'é‘&%r&iibxtt%ﬂﬁﬁ%‘i‘ %HH}@%@ gfl‘.tat W&aglomne

: i
second term In a I on orthogona e prescr Insertion

di rect ic{?@he 196 éﬁs&tﬂ@?&oﬁ@%ﬂd@dé% ny one of clains 31 to 50, wherein

the at 1 east one short detection termnal surrounds the at | east one second
terminal. 52. A board according to any one of clainms 31 to 51, 15wherein
the board is connectable to the printing apparatus by being inserted in a

prescri4§¢d \B8Atd QEG&Fd:ir?g:fd Bl%irﬁaiﬁ,o ein there WREHIBFAith R shof! FetBbtibRast

two sai second term nal s” and eac the Tirst term na?s i's arranged

bet yeeRethiPald\@nd 3héd sﬁsmehﬁéﬁ%&%@gwaé fﬂsga%%ﬁmgré}fé Bebatr ehize

prescribed 1 nsertion direction. A board according to any one of

cl ai M8 o3thd Qeldnd WAr&idiardgcess i s furni shed between the second term nal
and another term nal adjacent to the second termnal. 25 54. A board
according to any one of clainms 31 to 53, wherein a porous elenent is

furni shed between the second term nal and another term nal adjacent to the

second 4ger MABbard according to claim 44 or claim 45,
wherein the board is connectable to the printing apparatus by being inserted
10 in a prescribed insertion direction,
wherein the first board-side row and the second board-side row are
arranged generally orthogonal with respect to the insertion direction,
and wherein the first board-side row is arranged further towards the
insertion direction side than the second board-side row.
15
47. A board according to any one of claims 44 to 46,
wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction,
wherein the first board-side row and the second board-side row are
20 arranged generally orthogonal with respect to the insertion direction,
and wherein terminals arranged so as to form the first board-side row and
terminals arranged so as to form the second board-side row are arranged in a

staggered arrangement.

25 48. A board according to any one of claims 31 to 43, wherein terminals of the

board-side terminal group are arranged so as to form a single board-side row.



64 55. A board according to-any one of clainms 31 to 54,
the second device and the at | east one second term nal being connected to
5 56. A board according to any one of clains 31 to 55,

is not connected to a ground termnal.

t he second devi ce.
wherein the short detection term na
57. A board according to any one of cl@ms 31 to 56, wherein the second
device is operated by a higher voltage than the nenory. 10 58. A board

t he board having
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correspon ermnals, 15the first short detection
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apparatu

terminal is provided to detect shorting between itself and at |east one of
the two second termnals, and the second short detection termnal is
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second termnals are situated outernost of all the termnals in the
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havi ng a board according to any one of clains 31 to 58 nounted thereto.
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the prescribed insertion direction.

51. A board according to any one of claims 31 to 50, wherein the at least one

short detection terminal surrounds the at least one second terminal.

52. A board according to any one of claims 31 to 51,

wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction (R), and

wherein there are at least two said second terminals and each of the first
terminals is arranged between the two said second terminals in a direction

orthogonal to the prescribed insertion direction.

53. A board according to any one of claims 31 to 62, wherein a recess is
furnished between the second terminal and another terminal adjacent to the

second terminal.

54. A board according to any one of claims 31 to 53, wherein a porous element
is furnished between the second terminal and another terminal adjacent to the

second terminal.
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60. A printing apparatus (1000) having a printing material container (100)
according to any one of clains 1 to 30 and 59 attached thereto, the

printing apparatus conprising a print head (5) and an apparat us-si de

S5term nal group that includes a plurality of first apparatus-side term nals
(420, 430, 460-480) connected to an ap%rat us-side nenory control circuit,

at | east one second apparatus-side term nal (450, 490) connected to an
appar atzlgs- sid i Lhraut I t i rat us-side .,
term nta5}$'(4i%;8°%'l£g§lc%é§%@c?e%h¥ %H%n()fa%%gnrg &éggd?‘déﬁégﬁé’%w nge IO%’n circuit, ﬁ
wher ei REAR 0, =S 1 erm | I2CE YN d ©

t he at %Fgggg@&\{ic%?ﬁw g‘%ggar at &sn}L’m e td?reﬁ‘ﬁi?'%'%@%ﬁ%ﬁéﬁfﬁg’ apparnz?t us
accor diagid0 claim60, wherein the plurality of first apparatus-side
termnals are in contact with first 15term nals, whereby the first
apparatus-side termnals are electrically connected to the nenory,

the at | east one second apparatus-side termnal is in contact wwth the

second giger mﬁ(‘@bard"@@écﬁ@%ﬁgt RLafy ohBastlcI SRR 5839%% IRRAER ther ShOI db®ddtiopal 1S

el ectrically connecte t he second device, and 20the at |east one third

appar alginiafis H6¥ BritRdctéd to B GBOhAEmYdd), the at | east one short detection
62. I I

term nal . A printing apparatus according to claim®6l, wherein the
appar at us-si de short detection circuit (502) is electrically connected to

the at |east one short 66 detection termnal to detect shorting between
the segnd tepshRBhceidind® ahpbhedFt@aiHB11€EH, RMeHerein the second device

is operated by a higher voltage than the memory.

10
58. A board according to any one of claims 31 to 57, wherein:
there are two said second terminals contactable to corresponding second
apparatus-side terminals, and first and second short detection terminals contactable
to corresponding third apparatus-side terminals,
15 the first short detection terminal is provided to detect shorting between itself

and at least one of the two second terminals, and the second short detection
terminal is provided to detect shorting between itself and at least the other of the
two second terminals,

the first short detection terminal is closest to the one second terminal, and

20 the second short detection terminal is closest to other second terminal,

the plurality of first terminals are situated between the one second terminal
and the first short detection terminal on the one hand, and the other
second terminal and the second short detection terminal on the other hand, and

the two second terminals are situated outermost of all the terminals in the

25 container-side terminal group.

59. A printing material container (100) having a board according to any one of

claims 31 to 58 mounted thereto.
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60. A printing apparatus (1000) having a printing material container (100)
according to any one of claims 1 to 30 and 59 attached thereto,

the printing apparatus comprising a print head (5) and an apparatus-side
terminal group that includes a plurality of first apparatus-side terminals (420, 430,
460-480) connected to an apparatus-side memory control circuit, at least one
second apparatus-side terminal (450, 480) connected to an apparatus-side high
voltage circuit, and at least one third apparatus-side terminal (410, 440) connected
to an apparatus-side short detection circuit, wherein the at least one second
apparatus-side terminal is adjacent to the at least one third apparatus-side

terminal.

61. A printing apparatus according to claim 60, wherein

the plurality of first apparatus-side terminals are in contact with first
terminals, whereby the first apparatus-side terminals are electrically connected to
the memory,

the at least one second apparatus-side terminal is in contact with the
second terminal, whereby the at least one second apparatus-side terminal is
electrically connected to the second device, and

the at least one third apparatus-side terminal is in contact with the at least

one short detection terminal.

62. A printing apparatus according to claim 61, wherein the apparatus-side

short detection circuit (502) is electrically connected to the at least one short
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“‘detection terminal to detect shorting between the second terminal’and the short

detection terminal.



