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PFO4P47* 1 DESCRIPTION PRINTING MATERIAL CONTAINER, AND
BOARD MOUNTED ON PRINTING MATERIAL CONTAINER
PFOBYECHNICAL FIELD [0001]The present invention relates in general to a
printing material container containing a!printing material and a board
mounted on the printing material container, and relates in particular to an
arrangement for a plurality of teDESGRIFATHOBEd on these components.

1OBACKGROUND ART 0002] In recent years it has become common
v - W GIMPRINTING

apparatus Wlth a deV|ce far le, a memory for storing information

relating to the ink. Also dlsm&;g%mé\&ndges is another

device, for example, a high voltage circuit (e.g. a remaining ink level

sensor using a piezoelectric e{rpeM)ER plﬁ@lt%higher voltage than the

driving voltage of the memory. Tn such case re are instances in which
[00GHE in&*’tﬁaﬁfﬁﬁﬁ‘hﬁdfﬁﬁ’élpﬁﬁﬁlﬁ@ppamdré%tenmda!ﬂy omireelecbntainer

through terminals. There is proposed a structure for preventing the
°°“ﬁﬁ'f8ﬂ§£u8ﬂréf&ﬁawwahﬁﬂdrr%h%ﬁ%ﬂtﬁg%%tﬁa beedsirtinaannigeal qrntainer,
and 1Ri2A©OR %fEH,(F]wﬁI Qe{ggaQegpglted on Eh’% termtnal yonpgctln tps ﬁnntln on

apparatus with the storage medTum turnishe &’ink cartn Bﬁf
thesEQuRNIndhRestechnologies mentloned above do not contemplate an ink

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

memory and a 25high voItag%@&@@@zgﬂ&Mals 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
[0008]e tdrmmiad by ariothes Hevicae Suﬁﬁhﬁﬂﬁiﬁgtﬁﬁliﬁcbﬁlﬁmrﬂblﬁﬂtﬂﬁges

c{)ossmle damage to the ink cartridge or to the printing apparatus in which
usedip iplk etriigens attathedprntingrebhaneishovitmacderddakfor example, a

memory for storing information relating to the ink. Also disposed on such ink
cartridges is another device, for example, a high voltage circuit (e.z. 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
and becoming damaged due to a drop of liquid being deposited on the terminals
connecting the printing apparatus with the storage medium furnished to the ink
cartridge.

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

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

high voltage circuit, with terminals for one device and the terminals for another

device. With this kind of cartridge, there was a risk that shorting could occur between

" a terminal for the one device and the terminal for the another device. Such shorting

caused the problem of possible damage to the ink cartridge or to the printing

apparatus in which the ink cartridge is attached. This problem is not limited to ink
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PFO4P47* 2 cartridges, but is a problem common to receptacles
containing other printing materials, for example, toner. DISCLOSURE OF
PFO4PAE INVENTION 5[0004] An advantage of some aspects of the present
invention is to provide a printing material container having a plurality of
devices, wherein damage to the printing material container and the
caripidging tlapparatpsobdersecbmmshoting bepvrtstedniasiingasther printing
prevented or reduced. [0005] A first aspect of the invention provides a
matgriakin fon siampleofener 10detachably attachable to a printing apparatus
having a plurality of apparatus-side terminals. The printing material
container pertaining to the first aspect of the invention comprises a first
device, a second deViB?SQ.ﬂ_d()%ETTﬁiB%I gﬁgq@g!'ﬁg!gﬂes a plurality of
first terminals, at leas ' ne third terminal.
[ooaklle pA#aliypiHE BirauRlsgpe aoemethie BRI AYEeiaNd provide a
15respectively include a first contact portion for contacting a
printogrespeniingoieraniealevien g thripllital 8y aéappa)albsreidedianaieals.-the
_ The at least one second terminal is connected to the second device and
prinfing maeteHalccoi@isshtant beiprifongompetiiya cursesponding tewrbeavesn
¢ aé]r%%nr? th %Iurality of ipparatus-side terminals. The at least one third
ermy ANPLroPIFY YuRL 51 8 Wrstting between the at least one 20second
mi d I one third terminal and includes a third contact
o B e e et e
detadRRBRARSIRSHIRN TNl Jﬂﬂ%@dﬁﬁ%’cﬂ@%%ﬁ%@ EW%Q};R)QrHBBa}Q&s-side
plurality of the first contact portions, and the at [east one third contact
termpuatiorT beepaimbinged sterdsl toofeiainene Ot AR rOWSHrEhe a6 LA ONR
. second contact portion is arranged at an end of one 25row among the one
INVeReRARRN iSRS ETOb dakEsrdingerr b dnviting Tdaacieahioattaimen that includes
to the first aspect of the invention, the second contact portions

a plgly REHERG SeminelRe 2Rtk an o oo Ra SR e el Redafb lstahaed Hrrd

| termmﬁl.ef‘ﬂ'é’M(D%Fﬁ?yo?tﬁ%t%%ﬁ%ﬁaﬁ’sogi‘é“cso%ﬂje""&%%t ’Eg 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
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
secc_md 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
muitiple rows. The at least one second contact portion is arranged at an end of one

row among the one or multiple rows.

{0008] According to the printing material container pertaining to the first aspect of

the invention, the second contact portions of the second terminals connected to the

second device are arranged at the ends, whereby other contact portions adjacent to
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PFO4P47* 3 the second contact portions are fewer in number, and

consequently the second terminals have less likelihood of shorting to
PFO4B4Hinals include other contact portions. 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
the prpdddspritdivigpodierial centainer ideiantialk|yamb ubiallguiena wiRENG cond

apparatus having a plurality of apparatus-side terminals. The printing
terminaisrbave eamkeliresding baréngcotermipdstiotdeimtbatioontact portions.

' comﬁ)r'seoa?a first device, a second device, a %pup of terminals for

Acclrdingbi st ol et nad R RiRbRe BFRINGS R MEIAYE ARPANELeS caused
by SfLilrgﬁ %ﬂ%ig%l n%téepa%lilgrqgéeé:'pnd t%rg&i.nal, and at least one third

terminal. The plurality o first termi}‘l%ﬁ{éJ are’connected to the first device.
[0001 atdeass SHIE SQAbIIRINAL EGBRNKEEIRELS PrhEREMSIRYICSAbiner
least a portion of the at least one third terminal is arranged relative to at

detdebably purtiotabfeite atpemsirpnsppacand tesminsh plikgitacsaiflisitus—-side
terminal therebetween in at least one direction, for the detection 150f

terminglginfhiscpiitinatieage it sianeinecondtainininte dhe tee andeastarteof the

irtvetiailélrd terminal. [0008] ording to the printing material container '

A
RAIAMBASTHE 3 Eahc_ BEpECE ST HSHih, hElose: of peradnas des at
conrS8ELA (N dBERIBALS ARG SIR (0 Beash 2 POl CXFeRes

n
east one second terminal, wﬂhou’?a sal W

termtdeASHORE HIGI QR AR LHEFMKaBNAENY F@J&e&%ﬂ?ﬁm&'ﬂﬂiﬂéﬁhﬁh@ pllurality

least one third terminal and the potion of the at least one second termina
of fitsdvteargmebterrtendeneytiaidecthidfasishoviing Wabveer ke §ret tuBinAterminal
~and the second terminal. Accordingly, in the event that the shorting
is copmgrser tRethitssanenihalexinetfit deevina rartivrabddberstoieastroneothiind

termd florei n mattéir,i is highly 25 likely that the shorting between the .
Mo OFIRESS 184 BhioRtdeRThAnRe HHRMAL hstish l6pBteeapIggsPBAGerminal,

w.thé&@g%ﬁérﬂ?&f"é%‘f’n%%w‘eﬁ‘ I e%%tr?gtepeg‘gtabnn%mﬁr%b lsna Fglg "mb %etection
damage to the printing material container or printing apparatus caused by

of sH3FQEetveen the at least one second terminal and the at least one third

terminal.

[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

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
likely that the shorting between the portion of the at least one third terminal and the
potion of the at least one second terminal also occurs, and is detected as anomaly.

As a result, damage to the printing material container or printing apparatus caused by
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4 a shorting between the first terminal and the second terminal can be
revented or reduced. [0009] A third aspect of the invention provides a

PFO‘%ﬁming material container detachably mountable to a printing apparatus

having a plurality of apparatus-side 5tefminals. The printing material

container pertaining to the third aspect of the invention comprises a first
a shesties batveeentihgefiiss tarpinad oiddineisaisciod termizctiaatcbh@revented or

apparatus-side terminals and comprising a plurality of first terminals, at
redyggd; one second terminal, and at least one third terminal. The plurality of

ice. The at least one second

' in nected to the first d (
L e e T e
N Ak tecli | t least ane seco d_Si
I o e St o e e e e PR 1 eopraft-—ioe

ternméedts ok hirththigninalda 40 cated indjageriynia Atdeant aHRertiRp aftlae ate

least one second terminal in at least one direction. 15[0010] According to
invetéoprivnmprinesesidirsb rtemies, peseiomd) dethe thirsraspedt ek thinals for
invention, at least a portion of the at least one third terminal is located
conngetiontiR, eaneacaksoHAM Lo miBals lead comersisiena Riurakitl. of Fiast
t least one third terminal and

It, shorting bet t tion of the ] .
o e b VS5 2 SO AR I A7 Ao 0E R CHEA e (R pA ol
of fiRSCHIr AR ISNALING helwren o Qe frst iespninakand (e sepand ter nyrr!lg terminal

Accordingly, in the event that the shorting between the first terminar an

is cdheesrednd EHenRAIRRCHEYIRK ATHO ROk UroWinE BRAREKaitisRiobhe
likely that the shorting between the portion of the at least one third

detegdimtired] sherthe petivreof the at|Emsttome: seondi teeriitadialad toewrseast one
and is detected as anomaly. As a result, damage to the printing material

thircchingk or2sprareaiparkiscatdershypacsHrinte Heioadn oratina
adia g L STy ot dast one

ourth aspect ?fﬁhe ivention provide ‘
dired@giachably mountable to a printing apparatus having a apparatus-side

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

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

detachably mountable to a printing apparatus having a apparatus—side terminal group.
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PFO4P47* 5 The apparatus-side terminal group includes a plurality of first
apparatus-side terminals, a plurality of second apparatus-side terminals,
PFO4Hd"a plurality of third apparatus-side terminals. Terminals within the
apparatus-side terminal group are arrariged so as to form a first row and
second row. The plurality of second 5apparatus-side terminals are
Thereppetaiuely side heeoimdlearoe it hidée fisuraitved fhetthpgaratus—side
apparatus-side terminals are respectively arrang_ed at each end of the -
termainalhProllr il PhrrroB e paratds- tatmirateirnd & rldrabientfothird
any of the, third apparatus-side terminals. The printing material container
200 g o CHEERIn LRRCE b tHEA IR B ESPIERSE0 RS sl are
' r erminals comprising a pjurality of.first
bt b R e A T
appJﬂ&QL@Héﬂi'EYt@H“ﬁE@Wﬁﬁﬁ&%\ﬂ%ﬁ@f#é@d@% Eéﬂhdsxbc‘éfa{h% 3t row and
respectively contactable to a corresponding terminal among the first
the dhipdrappsrside teitinalenifats airle ast P isetpaertersinat iSaﬁﬂﬂ@ﬁ&_teﬁi the
to the second device and is respectively contactable to a corresponding
secopfhiivil Earthgiiibel seeenmarparatuarside deoninalslss Tdinaetdast ame of the
. third terminal jg for the detectjon of shorting between the at least one
third BB TP AR LASEIIR T rAR oA RS Fpeeiag to the
' ledoa corr ing terminal.among the third apparatus-side
fourfﬁr%n?%?s? %&%‘?ﬁﬁg%%%%ﬁ%aﬂrﬁ i%?fafcfé'ﬁtaﬁneg'r' Perfaiin éorf%afﬁé' Iy fgroup of
ternflBRIECEOhRIEHURY BRIIANGAST AfRrG yrAIiHAL SffeeisanAHO4e /A PREH2N, and at
the printing material container pertaining to the first aspect. The printing
leastneneriicbieamerapcftemhgdtitihefitvsthtaspaciiofdhe dovABHOSINAN RS first
_reduced to practice in various forms, in the same manner as the printing

devige paatio ResrRTtivsoaataahridetsafedrateanpdinfODEB)inaliamaspebe first
material container 25detachably

of the invention provi a printin or 29
app“’éﬁ%"c%‘a '?%t%ea"aﬂﬂ&?r?j 5%&3)&&%9 AP AP LA IBph e aRReERdeto the
' it i tainer pertaining to the fifth, aspect, of
e B 0 S S ons v
secopikdupghattincHecns @ phiraldy PRérst terinals ileast AN PECANihe detection

terminal and at least one
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
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

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
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PFO4P47* 6 third terminal. The plurality of first terminals are connected to
the first device. The at least one second terminal is connected to the
PFO44dond device. The at least one third terminal is for the detection of
shorting between the at least one secofid terminal and the at least one
third terminal. Each of the terminals has an 5circumferential edge, a
third detonnaf tdeidurafdsenfifrstibervinhbs taieddenmieaé thbintha fiestidewte. The
the circumferential edge of the second terminal and a portion of the
at least A ReRRISasERehis rnnpstashinrdie senenaheevisep ditiombleanst one
thirgi{(éyrmfegleptiplre%gee ftth%,seco terminal. The length of the portion of
ircumterent e G a8 e NRhRE O RIS en iR ahdeattoes srrsnd

circumferential e _ _ _
termihifie A9 ke Wnirentighedne oLINGA9F fist t%fﬁ# 2l {0014} ApGording to
the printing material container pertaining to the fifth aspect o#sthe

circivfsréaniathedien dhpefiien ROt G SiFrrpistRNtiicdge GfdhRithid rminal facing

terminal is longer than that of the portion of the circumferential edge of the
a paghierfiadt tbenviimalmfe eerdial g difeonfrih dbeeveed teertiva tereningbaichtde the
. second terminal have a 15 greater tendency to occur than shorting
circypfreitisie e althinanstraidecsna farinmanotbeomtinttn iof te
event that the, shor, betweep the firs inal and the second terminal

ciro XTGP LG S H SPRTRTGHFITATEr, 1 IGRY felh e pRrierehrting
circmwleé?ﬂigp%ﬁgétigptﬂgtm A %‘%%Er%q Efstrllgrgﬁé%lrgpﬁr? Itﬁgg é?%lp eOtigpc'Of ﬂ?)? the

on
at least one second terminal also occurs, a etected as an ma|y. As

circanfgeliti20dagage tadhm printibddnalgsial container or printing apparatus
caused by a shorting between the first terminal and the second terminal

[0014dn bAqeehngeth dheeptiotidg[6RLEHA sixthaispepeofdmninyertienfifth aspect of
provides a board mountable on a printing material container detachably

the inspHapicHhs depahhig Bppacitienieiiceasafireatigl sidappef shestbide terminal is
terminals. The pyinting material container has second device. The i
one e S S S BB e G 008 sterminal.
As a0R4GR AMATRIBLRI IR RdAIGLARRA BHIAUY ORIl AL . o
least one second terminal and at least one third terminal. The pTuraiilllty 0

greatigsitiardeinalstare canngrird ke adipdtdusa RN draspaschvely 4n8lvse &econd
first contact portion for contacting a PFO4P47* 7 corresponding terminal

termirab Aty eesdinalality ¢happaetibaidb esrivirtilg. Hétevat fetist dinetdeeoriokl and

terminal is connectable to the second device and includes a second
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 ieast 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
b_etween the first terminal and the second terminal can be prevented or reduced.
[0015] A sixth aspect of the invention provides a board mountable on a printing
material container detachably attachable to a printing apparatus that has a plurality
of apparatus—side terminals. The printing material container has second device. The

board pertaining to the sixth aspect of the invention comprises a first device and a

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

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

first device and respectively include a first contact portion for contacting a
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contact portion for contacting a corresponding terminal among the plurality

of apparatus-side terminals. The at least one third terminal is for the
PFO@éfection of 5shorting 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.
corvEise artdeast enersd condngotitaqt! pestitn o fhep phraiy-eidba diisinslpiatie at least

portions, and the at least one third contact portion are arranged so as to
onefsEFPHA YAt ecrNs cRRleatwcthia spectstdaviconrtdindpdeson sscond

1gjlrri\n%erﬁt at gn end of ope row among the one or multiple rows. [0016] A
CONERT PN LY SPIBGHPER ST rSPiRRd e rainabamantctbn Alviatn e

N

appdhAHELAL R YEIRRA SIS ARNRRY I BLACOAR B R ARIINING APRRTBILSIALARS 3

plurality of apparatus-side termin € printing material ¢

shoRfP BetlRAGHhENS hoatd AestaiiBAddRMinal SR AIPLCI 6 he third terminal

invention comprises a first device and 15a group of terminals for
and ¢ovindetion thitt e appatahustiiterterointds Bhg £eBRdsTshaipahymfi among
first terminals, at least one second terminal, and at least one third
the plurglity. of rre paikinside setarinield heeatdnnetenktedherfit stadwigeportion,
east ong second terminal is connected to the second device. At

Th I :
the Pélé?siﬁéypf; i01F S itecantastmarti ontaaeshibrpls sAsinerel teirdicentast portion
are 5‘??&%&8%@ Qgtp&%t ‘I)%%sﬁt) !gpnq‘rll ‘ §econd telrpin%lTwittc\out a said first
| i e uiettio or S &:8BfoiFgpnd contact

e Frow
terminal therebetween in at [east one dlrecﬁon, or

portRiinIingrapbracn tie sideast RRSsRCrReHeIminghand theiablgastrne

third terminal. [0017] A eighth aspect of the invention provides a board
[001flountaite ertla psintirtgafieiierial entitaingiodtiashabbapdtachattienle 8n a printing

printing apparatus that has a plurality 25 of apparatus-side terminals. The
matesiglirR A ieridetarhabiyraitacheblmtodevitietNecabparatpethitihg s thierality

f eight aggeéft of the ir‘gi/r:eﬁ.ilon comprises a first device and a group of

o AR RS Y5i°chREEd R Saletiabemtaings e sesindidmyee. The
lyeaki i i t econd terminal, and at least pone .

o DA 0 N SR MR B0 E3RA Moo e

a grdophe festaleicgor Beraideash avetABCUKAISIINNGIIS EAMBSIELIR Bomprising a

second device. The at least one third terminal is for the detection of
pluraditprtiffrist treemmtre, att | st orre seoonditesminadlaaddhe aideasherdird
third terminal. At least a portion of the at least one third Sterminal is

termgahdheplucaitiyobistctrimindsiere sianeestrshte dhe SestordeMieanifrad at

in at least one direction.
least or?é seecond %ermlnalors 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
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
of apparatus~side terminals. The printing material container has second device. The
board pertaining to the eighth aspect of the invention comprises a first device and a
group of terminals for connection to the apparatus—side terminals and comprising a

plurality of first terminals, at least one second terminal, and at least one third
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[0018] A ninth aspect of the invention provides a board mountable on a

printing material container detachably attachable to a printing apparatus
PFO44¢Ing a apparatus- side terminal group that includes a plurality of first

apparatus-side terminals, a 10plurality &f second apparatus-side

terminals, and a plurality of third apparatus-side terminals. Terminals
termiftainTthe plupalityust fidst termiirallgrapoaithasaes Se 540 fvva fTEE at

row and second row. The plurality of second apparatus-side terminals are
leastoepe arraphtamieal i cashesie dtenthiirseronddeice.tfling at least one third

-sid inals are respectively arranged at each end of the .
ter R P E A THAD DbSLaLH BEABPRTARI L RIS AaRR b ine

and 30 9 REdALRRREAIUSGAIMS 'RIINAIS, R pInGRgmalerial qontaler o

as second device. The board pertaining e ninth aspec

termMANEAB AP HRT aiIstidexiae At 3, 9Fr0UR g?@{@;{ﬁ'éag@@ﬁéi%i@goﬂd terminal

plurality of first terminals, at least one second terminal, and at least one
in atHeaisteomendirelttimplurality of first terminals are connected to the first

device and 20are respectively contactable to a corresponding terminal
[0018],0rf) tiathrasnppheiitie ditventioninakyidér abhsrs moes@bimon a printing
terrpinal IS, congectegﬁ%the second device and is respectively contactable

MaE'H COMFRPBR ARG FERINATATBAR tnke e Ll sRRAR STemdRgih ARparatus
side FOFRhe 5L 0B AN SEIDICS By e B RO, B g e R &

at least one second terminal and the east on

plurdREPEEERYRP ARG RS WESRRNTIBAd S IR GPIHPE 1hibd atus—side

apparatus-side terminals. [00191 A tenth aspect of the invention provides
terménbbarfemoimatablétbim atpriatipgratateritd €astaingi getapghaklyaatiaghabie as to
to a printing apparatus that has a plurality PFO4P47* 9 of apparatus-side
formigrfifistarew REh ARGRBChTaKErEh e cuamidy 94 seoor drdpaietuTrdeoamninals are
e tairllingrto the tenth aspect of the invention comprises a first device and

resPEqEYAhar FBER 1RLEACILERE Sfp‘it]?aﬂf)"?*of‘?l‘f"s?f@rﬁhﬁélglratqéagfﬁé"s'de
term%%g@é%fé‘gw@ém“é]lﬁ&l—?% @J‘Stt%'ég;ﬁeérﬁ” noql 'tl-wreb esgclz%rr%ltyo%f fggrt:h of the
terminals are connected to the
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
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 terminal
and is respectively contactable to a corresponding terminal among the third

apparatus—side terminals.

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

material container detachably attachable to a printing apparatus that has a plurality
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5first device. The at least one second terminal is connected to the second
device. The at least one third terminal is for the detection of shorting
PFO4B4Tieen the at least one second terminal and the at least one third
terminal. Each of the terminals has an @ircumferential edge, a portion of
the circumferential edge of the third terminal facing a portion of the
of appewahdereanidalteagmalstithacsantlig matariandonReneem et k¥tond device. The
10circumferential edge of the one first terminal facing another portion of
board @ efiaimifarentine dggthotthecteebtitetémmsintibmhenenigtscf firetpdetiare and a
rcumferEntiaI edge of the third terminal is longer than that of the

o

termiBal EROURTB ETHRS S Aaicelie o (IESbE A AiEa3607] sagond terminal
I 1 of the i ' i rd mountable on a

o S RS A s Bt

firstt@atRas mRluality of @P@%@Uﬁas{%?rﬁ%m'f@&%%wm{@glﬁastgé%d device. The

container has a second device. The board pertaining to the eleven

at leaspeniethhel itareniianicqaritede dissiodeyicenandr ipsmiaahamBitiaist one
includes at least a plurality of first terminals, at least one cut-out portions

secqnebiffiing asshthnting kssdnheethindalenoinale f achtiod @8ptintinigals has an
. m&terial container can be inserted and at least one third terminal. The
clirc

RAIR T e tertrision el dimeteuméatettisfindasofctharidird terminal facing
a poﬁ%%%%%'\éﬁla.yé'ﬂr%'gﬁngear‘éﬁﬁ%@%qga%%"on R 36 paReen af the

e ecan
terminal among the pluraity ofapparatusside

circHRERGRINNA iSraprnssiaflededhs: ﬁm@ngeyﬂ.%%?g%mmﬂe?% @

second contact portion for contacting a corresponding 25termina amgng
circuhdepientibtycalzappfatasusesiciedtesrmnads. The lahlaashPaetpisrigrnainal is

for the detection of shorting between the at least one second terminal and
circudese ek otee thfr the thivsht eimaiiat lisdes gethitth e dheetco ptitiarofbion of the

co tactingl a corresponding terminal among the plurality of apparatus-side

circuRYRARS \Gfieh OPEes4pIe A terminal

[0020] An eleventh 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 a second

device. The board pertaining to the eleventh aspect of the invention comprises a first

‘device and a terminal group that includes at ieast a plurality of first terminals, at

least one cut—out portions into which a respective second terminal mounted on the

printing material container can be inserted and at least one third terminal. The

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

a corresponding terminal among the plurality of apparatus—side terminals. When
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mounted on the printing material container, the at least one third contact
portion is located adjacently to the at least one second contact portion.
PFO4RHEN mounted on the printing material container, the at least one second
contact portion, the plurality of the first'@ntact portions, and the at least
one third contact portion are arranged so 5 as to form one or multiple
mounfigd. AWHbR printmedrenedtiel pontianerathkaiictnisingre thdrat doashenBortion is
second contact portion is arranged at an end of one row among the one or

locafgdinsliarsndy b0 2hs Atnsasihanmpeeronthedntesitiperbicsvi¥éen eanted on the

pring R RATE" Ph BRI R I 7 G SRR GEARE P EHD i ShegHuralty of

the ﬁ?g@%%ﬁ%@t tsmiaﬁL,@!%ﬂkimmaséflls'é*sd%n% %\%J.r.t 'i%ﬁt“;éfft@,}?‘j@?ap‘ﬁ%'% %ErPnged so

east one second terminal and at least one third termina ality o

as tHredieraRaady persprNesed Whar iFﬁBdﬁV&Qﬁo&?{%%Hﬁ%\éﬂMM%@E%tainer, the

first contact portion for contacting a corresponding terminal among the

at leplsrality sbappdratusasidpdetioninalaridiezat lepahonelseconed FeWMRAIAE the one
15connectable to a second device and includes a second contact portion

or nydltipg\awing a corresponding terminal among the plurality of

paratus-side terminals. The at least one third terminal is for the o
[0z BT ER RS bk 108K AR REUe S BRATEL AAclabkoch printing

Jeaskongihid terminak includ third contact portipn for contactin
P Corresponding t@pm%ngngﬁn%%%a{ﬁgup ura ﬁ‘?‘ 8?”5}5’6%}5&853& 3F%Berta'%"g to

the t@ETIRISpERE of 19RSHIBRLRSC AAhEPRIBCLPRILIRMLING Rl ity &f theydisst

contact portions, and the at least one third contact portion are arranged so
pluraiyoofofins Dbeoirmalsitiold vast o Th e catd e d Hepmnab aad ch€ dedactpRI RIS
arranged at an end of one row among the one or multiple rows. [0022]
termingl. gdur duselitaiah§nes drersizgl s R secamsiestad jecesisthéeiivertivh
res ggﬁanlafforp ﬁ/ork%_n effects anal(t)ﬁous to those of the printing material )
P EShiNel Set aﬁnﬂnﬂ%& ROt RPN AR SPRIACHRE fe BRIy P TR NE terminal
S 0 [xth ) Spects e reduced t .
A D e e g TR e e o EB0 torminal i

connidnabig MAteEat cAaaNRENERAIMBIGR she SEsbitBEHEBESHRMA for contacting
respectively. [0023] The above and other objects, characterizing

a coffeegnresling pecrirahdmduartiag eiuoblite pf egenrituensicle wilthinalealhe at
from the description of preferred 5embodiments presented below along

least, ape Hard teomipaidaies, BrEgtosESTRIFTRON © Eetresp ReaiN &St one

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

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

sixth to eleventh aspects may be reduced to practice in various forms, in the same
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FIG. 1 shows a perspective view of the construction of the printing

apparatus pertaining to an embodiment of the invention; 10FIG. 2 shows a
PFO4F47&pnective view of the construction of the ink cartridge pertaining to the

embodiment; FIGS. 3A-B show diddrams of the construction of the

board pertaining to the embodiment; FIG. 4 shows an illustration showing
maraitachintbat inbednkaariad ge itaiherlbhakleindtc theshiowsiarthe fifth aspects

illustration showing the ink cartridge attached to the holder; FIGS. 6A-B
respgiyel¥hematics of the construction of the contact mechanism; FIG. 7

ows_a brief diagram of the electrical arrangement of the ink cartridge
[Ooéﬂd tsreﬁsrﬂhﬂi’ge é‘b@a‘?&%&&%ﬁ?@ SarantesHnefantyram asassts and

ica ngement,.focusing onthe cartridge detection/short detectio
adv%illr%%%;% J)ia{h%g? SS}%J\'/\%I %n%gwc T'gr ge(f?%?rng?ﬁqe%étgo eSSBtRN é’B?Perred
emelba BB BB BN MRG0 Y Cushpypdlustrations
depicting three types of terminal lines on the 25board; FIG. 11 shows a
flowchart depicting the processing routine of the remaining ink level
detection process; PFO4P47* 12 FIGS. 12A-C show timing charts
depicting temporaBetat 1 @i R hHIh Qi StHE DR AWENIB Signal and

sensar volﬁlge during execution of the rmaining ink level detection
Y
process,

ows a perspective view of the construction of the printing apparatus

pertaining to an embodiment of the in\fention;

FIG. 2 shows a perspective view of the construction of the ink cartridge
pertaining to the embodiment:

FIGS. 3A-B show diagrams of the construction of the board pertaining to the
embodiment;

FIG. 4 shows an illustration showing attachment of the ink cartridge in the
holder;

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

FIGS. 6A~B show schematics of the construction of the contact mechanism:

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

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

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

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

detection process;



FIG. 13 shows an illustration of a scenario of shorting; 5FIGS. 14A-D

show first diagrams depicting boards pertaining to variations; FIGS.
PFO4PAR_C show second diagrams depicting boards pertaining to variations;

FIGS. 16A-D show third diagrams depf%ting boards pertaining to

variations; FIGS. 17A-D show diagrams depicting the construction around

bodridsSoflibRtarshidget partashiag s alepitatianse hpbia ShhdgeDrshiosvshorting—

cross sections A-Ato D-D in FIG. 17;  FIGS. 19A-D show fourth
detegtigmpnebletisny BBdrerRSeRARiRg e Mg iRYRS Hianef shewsmaining ink level
det&%{gﬁeg‘i}\é%é/si_ew of the construction of the ink cartridge pertaining toa

varia i8n; " FIG 21 shows a picture of the ink cartridge pertaining to

a vefigliph Beind LRaiiachadisn B PUBRE o of K13 4mshows a first

diagram of the construction of the ink cartridge pertaining to a variation;

5 FIGREBshaas @ sesantl-siadisar oktiegiensl Wdina Ohtheainmeatt da8ations:
pertaining to a variation; 20FIG 24 shows a third diagram of the
cordtaSctidoCtisb omk seartnidigdi aoetaisidepic trgabisdials. BEGInM@ BEriations:
OF CARRYING OUT THE INVENTION [0024] Embodiments of the
prdGR it ST Shey BRItk dizmamp sleriaiing Porsts eecteaivitiecto variations;

drauings, HORPIA Embodiment Ariapgementof g apparatyg and. o,
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

pe_rtaining to a variation.

BEST MODES OF CARRYING OUT THE INVENTION

[0024] Embodiments of the present invention will be described below with
25  reference to the drawings.
[0025] A. Embodiment

Arrangement of Printing apparatus and Ink Cartridge:
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PFO4P47* 13  FIG. 1 shows a perspective view of the construction of

the*pr'inting apparatus pertaining to an embodiment of the invention. The
PFO‘%' ting apparatus 1000 has a sub-scan feed mechanism, a main scan

feed mechanism, and a head drive methanism. The sub-scan feed

mechanism carries the printing paper P in the sub-scanning direction

FiGsihghepape Prrsaeotive Mayonktbd byrespaptiofeed thetprimiteshpyaratus

The main scan feed mechanism uses the power of a carriage motor 2 to

pertaining fa aniamhe tmarnt dhndreationn Lheapriinding apparatte 1809 has a sub-
ive belt. The head drive mechanism drjves a print head 5 mounted on .
s e e e e T EAE 8 o AR A Dhanism. The

sub-24diHGRalyrOtRRHRSS 84naid @ﬁ’@tﬁpﬂnﬂ%gadb%;% W%ﬂntgﬂgngc%ﬁ?sing direction

various mechanisms mentioned above. The main control circuit

usinganpegtedée dne e Maypo ¥ir @ Hie X Y ererHed miNQ26h HheHAIHAFR S main
comprises a holder 4, the print head 5 mentioned above, and a carriage
scarcieest nksiniiet lusers The toiderdf s cesigpediotoatBebmesibedate in the
. humber of ink cartridges, described later, and is situated on the upper
maingeg i editsstithaary itk comepieditpieddvn Ped. Thenbensidinve
is designed for attachment of four jnk cartridges, e.g. individyal .
mecg?t%gﬁ'm%meosf 2o rt%/tp%]%agtf?n@%'é?t‘?gg%nc%éiﬂfﬁ'é‘%ﬁa £9,&i36), ink and form

dotsMAYE P iRk ﬁ%b%ﬂ@p*%lﬁpgoct%ﬁ@ég gol)'/_%rﬁ %én%%l circuit 40 for

attached to the holder 4 for each attached ink cartridge. Also disposed on

conttoditpphe feadwisthecpfohiRaad erokdsapplx Merdlamf fos StBPWiRGiit 40 is
ink from 20the ink cartridges to the print head 5. [0027]The construction of

conngetfskteathidgerpeamidini to fleeiblaadit &Tt will now be described with
ference of FIGS. 2 -5. FIG. 2 shows a perspective view of the

(0028 ] T HeorTapEheR RO TaG e pestimh g HertRE BiIssch Remetiessdaphaye, and
'gho dia&ﬂ ms_of the canstructjon, of the board pertainipg to the
4 caembo ilrrﬁer%’. é?écq sggva\llie%cial\lﬁeil dHehdns S\Wﬁ{begtfg%r%téﬁpa?etﬂ%?ﬁl?
numwté!ﬂﬂﬁ ipathe fRldeles I Fba NRWS Qﬂdllg%fﬁ}ﬁ%@é%%"\ﬂﬁ‘g Hﬁ%épl? ce of the
cartridge attached to the holder. The ink cartridge 100 attached to tﬂe
printhaiddrdd kothprisesekodsjngrd Inchitainingd o ladid L Q2 quapidiadror
closure to the opening of the housing 101, a board 200, and a sensor 104.
attachmens ob fowmpalycartridges, 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
the ink cartridges to the print head 5.
[0027]  The construction of the ink cartridge pertaining to the embodiment will now
be described with reference of FIGS. 2 -5. FIG. 2 shows a perspective view of the
construction of the ink cartridge pertaining to the embodiment. FIGS. 3A-B show
diagrams of the construction of the board pertaining to the embodiment. FIG. 4 shows
an illustration showing attachment of the ink cartridge in the holder. FIG. 5 shows an
illustration showing the ink cartridge attached to the holder. The ink cartridge 100

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

closure to the opening of the housing 101, a board 200, and a sensor 104. On the
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14 bottom face of the housing 101 there is formed an ink supply orifice

110 into which the aforementioned ink supply needle 6 inserts when ink
PFO4EATridge 100 is attached to the holder 4. At the upper edge of the front

face FR of the housing 101 there is fothed a flared section 103. On the

lower side of the center of the front face FR of 5the housing 101 there is
bottfymiedeaattes 1005 l0tiatdry ip feamaed daviek ShpdQ brifte THe into which

aforementioned board 200 fits into this recess 105. The sensor 104 is

the pfeseaentiorerbiiilrperhense thetlcinratte 20w nTink sentiler0t0e issettashed to
efectr ining ink level, as will be desgribed later. [0028] FIG. 3A _

the g%ﬁ%’fsﬁ?é%ﬂ?ﬁn‘&é’rﬁ@ﬁ?ﬁﬁ ﬂﬁ%ﬁrﬁé’é& g?‘fﬁe téb&fot%(’)‘.oi’ﬁiggla)%r'fﬂﬁée Is

forn'|§(§@eff§ﬁ§dﬂ3@t:§o%xp9§eérliq:ltt%el%%?I%?dwrc])%rmgeg%%%g gp 91'8 roon"{rﬁaege FR of
on the ink cartridge 100. FIG. 3B depicts the boar viewed from the

the Bislesify bioas ok Xl fsrirsmad et d8s opYoarae PHINERRAEOBWAIdBs 107,
boss hole 202 is formed at the lower edge of the board 200. As shown in

106.Al: afavithmemdiboadob2@0da?itiies ictththiecese D50 thRdseisiag 104 ,is
bosses 108 and 109 formed on the lower face 150f the recess 105 mate

locaigdhin e segienrrsiesing tehesoaslc2002 Thgmannmilyl Ofhis distdl tndstect
of the bpsses 108 aqE 103 are cru e‘1ed to effect caulking. The board 200

remanig % Y RhiRse'rege gsfﬁbg?ﬁ? AEBY. [0029] The following description

n
IS SeCur

fo028] AUREEMANGAL DG IRKCARLAZSTIN R4S &) a%%‘:%ftgg? ok ﬁ‘%g{; This

5. As depicted in FIG. 4, the cover 11 is designed to be 20ro ataple a
surfaceotating shadt halvishebppp soNab hsdatarh RS tRdNR SREPIPRIRBuNted on
when the ink cartridge 100 is being attached to the holder, the flared
the igbctrridi® dfaBeFtk Ghtddgiets tbedivadd 200 priejeetidiiald tfdhtdeoVeboss
11. When the cover 11 is closed from this position, the projection 14

slot Pithissersnrhatdhartrass rieetritgebraodi2eennd adwasvhale(@0thisformed
direction in FIG, 4). \Whe 25¢cover 11 s pletely closed, a hook 18

at the N s 1 rtfeeer}%/?:%gw 'g%fo%'&of‘g?df'tﬁggr:dldé’? _%H?ﬁé%%%,ﬂﬁached

to theOrBRLRIE Y (HOseth dNG I LATEIHAS 100:1S §8GHIG ] §eeRs L aINs S wer face
holder 4 by an elastic member 20. Also, with the cover 11 comp ete?y

of thelesedsshe0Bnmiipplitheddd Ssinsarts2niodhe 1Ak suRBl QT 1AL ictively.
PFO4P47* 15

| The distal ends of the bosses 108 and 109 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
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
cover 11 is completely closed, a hook 18 of the cover 11 interlocks with a hook 16 of
the holder 4. With the cover 11 completely closed, the ink cartridge 100 is secured
pressed against the holder 4 by an elastic member 20. Also, with the cover 11

'completely closed, the ink supply needle 6 inserts into the ink supply orifice 110 of
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the ink cartridge 100, and the ink contained in the ink cartridge 100 is
su%plied to the printing apparatus 1000 via the ink supply needle 6. As will
PFO454 apparent from the preceding description, the ink cartridge 100 is
attached to the holder 4 by means of irﬁ)gerting it so as to move in the
~ forward direction of the Z axis in FIG. 4 and FIG. 5. 5The forward direction
the grkiratrigas inGAGNd dhel FlGc dnthiak dlisothe isfecmdridgas if8dismpplied to the
__direction of the jnk cartridge 100. [0030] Returning to FIG. 3, the board
Printfg aRBABE-Gek R aipithitink sHBRIYIGRARIME-I6s Bilhbmarrateninisom the

e
inseMIfACR, A IN0E I BHP SR ASarAt NG Feitinals 210 1-2(1a ) 4 and FIG. 5.

disposed on its front face. The memory 203 stores information relating to

The the it ¢ alitabirsh i87tiRd K £AENINFRG.0D a KB FIE NBIRARI2H05 220 88 red to as
generally rectangular in shape, and are arranged in two rows generally

insegkigioginestiontied theeiiosatinddgier! 80.0f the two rows, the row on the
ertion direction R side, i.e. the row situated on the lower side 15in FIG.

[Ooalgnfa),%ﬁ%r'ﬂéﬁ_é‘i‘rfé@ﬂ{’e Homdionsd, 20asivrll b dnsentb e fiagibesidide arrow R in
Fie. S SRS (e R FRNa ARRe e A iraesgbove.
As JESBLE I HARE. PWIROBSIStY 'EUU%%MBQQFIEE%Q%}'& 53) 8{?%35%58&9 ts back

detection terminal 210, a ground terminal 220, a power supply terminal

face23Ad antkansiaab BELEPOED ARISSP R LeliRunad rédQai ke 80teomipRISAYANGERs front
so as to form the lower row consist, in order from left in FIG. 3 (a), of a

facefifhsaneordrivelestairsl P50 reatise rtdatiinat @ 60e inkladnteimeiddh 210, ink
a data terminal 280, and a second sensor drive terminal 290. As depicted

cartridged 09. dhentsrmpals AiRare M oro senesnibirie siangeantisr porasnand are
act.portion CP for cqntacting a corresponding terminal among the
arma e B S e AR BB AT e T the two

rowslaliRaingls dhAneARJer NGRS HBRSR @%9ng.%tﬁéwigﬂ§a€?@6%%ﬂe lower side

forming the lower row are arranged differently from one another,

in FlGo3s(dlitistenth be-tallrddsthgderas asangemery., iowtbatdhne sepine side from
centers do not line up with one PFO4P47* 16 another in the insertion

the igfeidipm fresiondble. e dontaityrdeidos TR oftber teidniimEIZ108 (240shall be

t %rgilng the upper rgw and the contact portions OP of the terminals 250 o
ermeso foHRRRS 119410l TRl ARERERdrPant dodfREre HEg FRRStoFRW consist, in

s P YRR AR S50 v
220, a power supply terminal 230, and a second short detection terminal 240. The
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 terminal 270, a data
terminal 280, and a second sensor drive terminal 290. As depicted in FIG. 3, each of
the terminals 210 —290 contains in its center portion a contact portion CP for
contacting a corresponding terminal among the plurality of apparatus—side terminals,
described later.

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

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

called staggered arrangement, so that the terminal centers do not line up with one
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situated adjacently to two other terminals (the reset terminal 260 and the
first short detection terminal 210), and of these, the first short detection
PFO4R4hinal 210 for detecting shorting is positioned closest to the first sensor
drive terminal 250. Similarly, the second sensor drive terminal 290 is
situated adjacently to two other 10terminals (the second short detection
anotbeminair24b serdi thedilatet tennMn Als28 0y said Wicthestath e se5ons SIFOET the
detection terminal 240 for detecting shorting is positioned closest to the
termjsaind KbndaP devaing tinamso. [0033)d/\thls csgded to reticion SHbef the

;[)5] ct portions CP, the contact portlon CP of the first sensor
termifgl b .n%@% OrTeing e (PuEER IR B YW IEEMatags g diffiereysiprrom one
anothS Oghtﬁ%{%jrp%%als Is {the, ﬁ?sgt Jerminal 260 and the first short detection

termina |Ia°Iy e conat'ggfportlon B%en}ethe second sensor drive
{oodeTmingd 290 i SfRERI-REIPRYMETR A CONaG RULANS QR 9@/9;9#3?%50 is
terminals (the second short detection terminal 240 and the data terminal

situ220) 034 hs wiltwe athyeeitathilentidGedét, tbairsl IBTsandniKe first short
terminal 250 and 20the second sensor drive terminal 290 are situated at
detegidasntrroinabadMearolefi heseitibe ferhristrpolsitiorticn thenhovedi2idhfor

The lower row js composed of a greater number of terminals than the

'deteﬁﬁwér% Artigsd SrReRiHgRed RS TStuER F&ﬁfﬁ%ﬁéﬂ?t‘*‘é’éﬂ%@rﬂ%@ﬁﬂﬁl #50.

he.insertion direction R | gre ter than f the er ro

S'mlf:oﬁr1¥se§§ue§r1)tl‘§/o Ietrﬁseofermlna groype! %%Scon aﬁ%g CP e upp r\% %WQSOther

term MR (W SsdBefl %t}z?ﬁ"ﬂ%rtgé'ﬁ@ﬁ%@ﬁmﬂlal?QQ@QEIJQﬁeSQEPQQé?‘*?rnﬁgr 280), and of
drive terminal 290 are situated at the outermost positions viewed in the

thesdirgecticre ostitbgboel Hatbetinaarioni chleBtD R dREQARITM LiR03 1 W¥ithoned
regard to relationships among the contact portions CP, the contact

clospgfiert CPssrandiisnsendoiverhrsminalid80250 and the contact portion
ectively situated at

d d t | 290
1003, oW FFR tioar iR D B e LB GET R BAS bsof etne contact
por'tltgﬁr@ﬁa!# ﬂh% 'fﬁts{h%ﬁ%?rm%set t%) OSJtIé)In gg% |t£] %lllng;\algécf O%acen(%ﬂgt h%he contact

contact portions of a e termin

- portions CP of two other terminals (the reset terminal 260 and the first short

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

_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
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 orth_ogonal to the

insertion direction R.
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contained in the upper and lower rows, the contact portion CP of the first
sensor drive terminal 250 and the contact portion CP of the second
PFOB4RSor drive terminal 290 are situated at the outermost positions viewed
in the direction orthogonal to the insertldn direction R. 10[0036] As will be
appreciated from FIG. 3A, the first short detection terminal 210 and the
[003EcondVithore garte dbore Letionisal 2 Grasce ¢ abpessively isiuation aihe edsontact
of the upper row, i.e., at the outermost positions in the upper row. As a
portigg fiPiieé thm firet mamenr drivs taenfingl SHisHedetebt rptéamined ZAGBA of the
sec trrﬁ contact portion OP of the second short detection terminal 240 are

iR F5CHTNE SetminahddQ rsrsRpireburtsished 8 the epfsaef the lower
row RPNy g %hoenlégfmv'é}?rﬁg' < @bthe g,latl‘i[{.f‘r{f# gfﬁ%‘;g%‘% é%'?%%%t

row. Consequently as IscusSed latér

posiB6AARIRBASRENESHEhIRdhE m%mem@@ép%%§HH%¢Q|P@%’%8H%%|@@H 0 —290

short detection terminal 210 and the first sensor drive terminal 250
contthie et donheshppiedetedtion detiraing| MM%BMW@EWW%t sensor
terminal 20290, located to either side. [0037] In the embodiment, the
d"'V%éa'Fﬂ"Z'@b3\595w@ﬂh@fcmﬁﬁm%mmqleFBqﬁmhmahNMMWpdlch&)termmal
R, width of the a prOX|mater 10.1, mm in the direction orthogonal to the
290 e SRR eh RO LR RBS BN S RO IR0 SrR AN RiEhoEonal to the
r 90 each have width of approximately 1.8 mm in the
Inse%ﬁggrﬁcﬁi]g%%lrﬂe%t%n R and 25width of approximately 1.05 mm in the

[oo3dlrectinartiognaldeseed teerianalisnction '?.r;rﬂ@h%@%%%m.}éﬂ'%ﬁnmal 210

given here are merely exemplary, with differences on the order of 0.5 mm

and feingeacedpibbie deteztmplerrihal SPHEinG bebyeerhatiosenstetmindlieiends of
a given row (the lower row or the upper row), for example the interval K
the yrpPemPUY«i£3 BEtbecrisemipst St ivae didheaprien@404And tesult, the

round termj 20, is,1 mm for exam le. With regard to spacing among
contlghREfon rg%ﬁ%% Breneraridieats mrraod Eé&amit%r ortion

CcP O-F%énégrvd’:}ld] Q‘F&We@&é@?w @grrrrﬁ?r\{g tQ?eI%Y}/r% wis.a 9 e ends of
éooraer O

With regard to spacing among rows, differences ong

the Lﬁf@eﬁ%ﬁpmlﬁeM@%ﬁ@@lﬁmti@@%@%@a@@t@ﬂﬂﬁ‘eﬁ!g‘nﬁn¥Yét,h| .@%ph'ne
cartridge 100 attached completely within the holder 4, the terminals 210

outerf@Gptsitivnarth 200 appetecivicdliyneeanentty ta avilldrdatjecoiseuid EA@r, the
via a contact mechanism 400 disposed on the holder 4. The contact

terminalendtfisfiP08 A7 Hend st e mirgtp thitkidy rermang2@3RIGSstuated

betweenEihe 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
290, located to either side.

[0037] In the embodiment, the board 200 hés width of approximately 12.8 mm in the
insertion difection R, width of the approximately 10.1 mm in the direction orthogonal
to the insertion direction R, and thickness of approximately 0.71 mm. The terminals
210 —-290 each have width of approximately 1.8 mm in the insertion direction R and
width of approximately 1.05 mm in the direction orthogonal to the insertion direction
R. The dimension values given here are merely exemplary, with differences on the
order of = 0.5 mm being acceptable, for example. The spacing between adjacent

terminals in a given row (the lower row or the upper row), for example the interval K
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10[0039] FIGS. 6A-B show schematics of the construction of the contact

mechanism 400. The contact mechanism 400 has multiple slits 401, 402
PFO4B#Hvo types that differ in depth, formed in alternating fashion at

substantially constant pitch in correspdfdence with the terminals 210 -290

on the board 200. Within each slit 401, 402 there fits a contact forming
betwaembler fioS, diidtddoevtibwithrelaetiiz b hebtichighiviiidper FEiBist220is 1 mm

Of the two ends of each contact forming member 403 and 404, the end

or exahRlEd \ﬁ'jtfhéeiﬁ%'rdet@ﬁmcmﬂc%ﬁ%@m@dﬂﬁiﬁediﬁ&mwmmhh arder of =+

correspondin mipal amon terminals 210 -290 on the board 200.
0.5 Tr{’\:?f; %‘gﬂhf e BLG A8 N Theansereahdrhshessn o e omees rarang the

rsé 4 conta he terminals 210 -290 ar
lowell FEUER SGL B8 i W R SO SR e ang roes A ey Saaon the

ordefUBEHRIAS ARPaFratYS g ealRENBRlS AL Flgctrically connecting the printing
apparatus 1000 with the terminals 210 -290. The portions 410 -490 that

[00380ntaks thepieternal FE3.05; 200 sibiedl i einafiasdd doraesciRRocaSISIgR within
terminals 410 -490. With the ink cartridge 100 attached to the holder 4,
the haidapdathe tesminaleniitRs20c ke reopet 808P oo riact traliprtautected to a
portions 25%5 of.the terminals 210 -290 described above gFIG 3A).
ca”'fcﬁmmﬁtt bifiamnanatastme sherusm<toP slisposssas Bﬁrhﬂb"er 4. The

cont i REHANR AS0S, 05, 2L bing cxRased anfhe,exierion of e Holdeha g

4 is placed in resilient contac‘f G orrésponding

[00383rmiPEE 8Mprngstian dareinais AlEs- 59@#&@&!&%&@.@?%@{#@%%&%{'Enechamsm
500. [0041] The electrical arrangements of the ink cartridge 100 and the

400. gitieticondpparates avilsmodObendesatihizde foltssity omthe DeaworelgtiRothat differ
the ink cartridge 100, 5 with reference to FIG. 7 and FIG. 8. FIG. 7 shows
in degthySorinagtimedenme ting fashicr el gebstantofithe tristantrisigehand the

FIG. 8,sh brief di f the el I
corr A T b5 R AP O g0 dg'agez%%f&e@aee?ﬂ%?%m st 401,
402 m&‘g}ﬁg% é'aﬁt%l?tc%%' ﬁérﬁ-@;%r‘]%?%%f Ink artn t?a rgrica

described. 100f the terminals of the board escrl erence
condt iy Zrifegreuanskieroide2200 té\@d%‘?%%ﬁ%%ﬁ&@%@#@é@r&@%ber 403

reset terminal 260, the clock terminal 270 and the data terminal 280 are
and 4)dctheatiyternestatitio the msidwpf 208 hehiemembiye20d s ditient contact
example, EEPROM comprising serially accessed memory cells, and

with 8 Gercaspeding tesminshe BpBEtisarmigals JitA 2298cRrsitabori 200. In FIG.
6A, p%rrg%ﬂcsj 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
—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 -490 respectively contact the contact portions

CP of the terminals 210 —290 described above (FIG. 3A).

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

and 404, the e_md lying exposed on the exterior of the holder 4 is placed in resilient
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15 terminal 220 is grounded via a terminal 520 on the printing apparatus

1000 side. The reset terminal 260 is electrically connected to a terminal
PFO4861 of the carriage circuit 500, and is used to supply a reset signal RST to

the memory 203 from the carriage circlit 500. The clock terminal 270 is

electrically connected to a terminal 570 of the carriage circuit 500, and is
coniasddvivhs applyrtiep clattkestenaiiGil o tigetheeteami2)38 200re60furnished to the

carriage circuit 500. The data terminal 280 is electrically connected to a
carriagm piEs B8P BPhe carriage circuit 500, and is used for exchange of data

SDA between the carriage circuit 500 and the memory 203. [0043]

igna, a
[004LY e i I ETE R AL BRI VS BB Lol Rt HeRe e bapeeies. Brinting
' ir ort detectiongerminal 210, the second.shart detection .
P A LA R 6l BaTE T SRR Bk cortride 100,
withtPsRaiRdled2(h INEhe eximnts. Semiried BBl £ ulivfRgARRYeMdnat iRAcal
first short detection terminal 220 is electrically connected to the ground
arratgeminat 22@hé helficairshidgt detdatienpientitpei2d - and G eRdwh A brief
detection terminal 240 are electrically connected respectively to the
diagpoofitie-gloakintharsamEs mead. dbotus cardadd eicarkrbie, deks ckied/fgrort
d. ¢ c%{trida%e detection and short detection, described later. [0044] In the
OteEMBY ﬁ’fé‘htr, a piezoelectric element is used as the sensor 104. The
mang ipk leyel can etected by lying driving voliage fo the .
o0 R S e e PR I AR TR esoribea
Of theresigRinbR IBYeMRLHYSAPOSTHERIBeY AithMeRFEARE HBSFYDralion: ground
frequency of the voltage produced by the piezoelectric effect of the
termiesiddiid], wibeapione Spepifigdity nihishabttibie espetayniaprestnthihelock
characteristic frequency of the surrounding structures (.e.g. the housing
termirge] 270 ane thatdabrderraiget s thle gidzebiceninedatbte. theememory 203,
™ 10chara %isticrffreguenc cl‘%gﬁg)ﬁepending on the amount of ink
© Pé?r%?ﬁ}’n% itfiid ST E Frriciye SO e PRHSIAR §SHR K 2 gt Rl memory cells,
I} is vibration. fr i the terminals ofthe
T e o i N T L RS S wroun
termiREM20l 298 s plRariGall £anIRsieR oRne8lesinene abiPRIRZBRFLide. The
element used as the sensor 104, and the first sensor 15drive terminal 250
reseistetottrid BB0conelectett ¢ theo otizet etbbiraderFescsBi minils 256280 circuit
are used for exchange of sensor drivin@g}_voltage and output signals from

500, and darissidtm sueRea Tanetcpnab R Eifcta Boorasmane 2&hdtamhe carriage
e P 3 TG SR S 290 oS e S SHe P o

cartridge n/short déetection

carriz@B chRBIISEIOMd is used to supply the clock signal CLK to the memory 203

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

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

second short detection terminal 240 are electrically connected respectively to the
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20 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
PFO4R{Enory 203 of the ink cartridge 100 to perform data read/write

operations. The memory control circui£801 and the memory 203 are

low-voltage circuits driven at relatively low voltage (in the embodiment, a
termiveakiniUIQ, GH8bOULIZE: T afxidde cirenib 5000 At e | ikl fds Ga A 2NgeY 2R and

known design, and as such need not be described in detail here. [0046]
shorfletastion. diraaG RaEIALS03 is a circuit connected to the terminals 590

d 550 of the carriage circuit 500, and used to control the driving voltage
mo@@tpﬁ'?'f&ﬂﬁ BRRedERThALETE aleg Bisoals mans tﬁé*%%%@@rti@@mg@“- The

PEOAPAT* 21 detect the remaining ink level, As will b .

rem RN Ve S kst by REE U SRS e st R deeasaete

slenfOHANMEIBEMHY PislodiagR: [Uidhie ABOBPAL APAPEY Inverse
Specifically, the sensor driving circuit 503 and the sensor 104 are high-

piezveltage cietfits Usimgnetativiny highwblisgenvieeesirmitalnes 90 and 3p8duced
The 5sensor driving circuit 503 is composed of a logic circuit for example,

by tigipirzasiesttie affsstimictin detiduntrebraion 75 ree fizatiidgeis vibration
detection/short detﬁction circuit 502, like the memory control circuit 501, is

reaueRtY.VBREGR Bt StuRDBr Gty HadtRaNP sy GbithGesiramading structures (e..
the ﬁ&ﬂ@ﬂm ”i‘@’i‘t ﬁd”?&")'rﬂg“ﬁr{‘\%?‘ Q%ugo%gt e'rAﬁ' v Icgr%qelgo%%‘%%gttg?ement. The

cartridge 10detection/short detection circui comprise

chargetertien er‘rrsweﬁgalcagﬁg@ssgsaaqd#ﬁéesn%&is%tu%@%% inRedi=lning within

detection circuit 5021 is connected to the terminal 510 of the carriage
the iokouar 606l se fitst ceatedtig GiiclinaD2Armbs detastiidopydaieminihg this
. function for detecting whether there is contact between the terminal 510
vibragien e msrsioR Uthecrsmieatninkithe dosrde2B0ates26b edndith skefetence to

5detection fynction foy detecting shqrting of the terminal 510 to the
FIG. 3 Hineasi 2Raes ¥EcheETHpAL ARShiootagH. cpbuspTeeated iBene

electfiE §P?ﬁg iBi@S@?&é{?ﬁJ '@%L%%\%ngguc gg "%eS %%%sh::qfsﬁiefaenrg NEE f'ﬁ? sensor

£
voltage V_refl applied to one en two series-connected resistors

driveR3riiHat2s otResiene beiRgFmusied therebymainiaipingdb erPEM g minals
at point P1 and 20P2 in FIG. 4 at V_refl and V_ref2, respectively. Herein

250, 990edteshatibéotcexdtatize of sensor driving voltage and output signals from the

sensor 104, between the carriage circuit 500 and the sensor 104.

[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

control circuit 501 is a circuit connected to the terminals 530, 560, 570, 580 of the

carriage circuit 900 mentioned above, and used to control the memory 203 of the ink

cartridge 100 to perform data read/write operations. The memory control circuit 501

and the memory 203 are low-voltage circuits driven at relatively low voltage (in the

' embodiment, a maximum of about 3.3 V). The memory control circuit 501 can employ

a known design, and as such need not be described in detail here.
[0046] The sensor driving circuit 503 is a circuit connected to the terminals 590
and 350 of the carriage circuit 500, and used to control the driving voltage output

from these terminals 590 and 550 to drive the sensor 104, causing the sensor 104 to
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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
PFO4543*%/ and the cartridge detection voltage V_ref2 is set to 2.5 V. These

values are established by means of thélcircuits, and are not limited to the

values given herein. 25[0049] As depicted in FIG. 8, the short detection
detegd]ttpe rematin® B/ erseinpust voltie nisgatite thaabpithef drfiisiQRILE® has a

OP1, while the cartridge detection voltage V_ref2 (2.5 V) is input to the
gengladytivanspotdsinshrassasshecotrinmpeatizelyHughoveltageofimthe ambediment,

‘ 510 s jnput to.the positive input pins of the first Op-Amp PFO4P47* 22 ,
ab°‘6p§éas‘)ngp§f%egé&°&#%659A?ﬁBS®b T"f'ﬁ‘és%'ﬁ%téﬂ%A‘?ﬁdzthﬂwéﬁBﬁ%s‘ Q4 are high-

’RWB ing:-a High signal when t tential inpyt.to t
VOlt%l%;ﬁﬁ/ég ﬁ%put pm%é%?&%eﬁr) ?H n the S%?(Sfllﬁgﬁl%%{ 't.%'rt'ﬁ!es FE‘J'(?Q@%Q%S& The
sengUP dRIVhEOEVEHREBOBUEPBEHIG.R d P WF 2988l MORELIDE R ULMRI IBYE REDE not be
negative input pin is lower than the potential 5input to the positive input
desqrihe[D050ELeal depidted in FIG. 8, the terminal 510 is connected to a 3.3 V
power supply VDD 3.3 via a transistor TR1. By means of this
[0044}randbmenttiidsensietaSimnished detetiion icimitdactivstthemsmary control
. 51Q, the potential of the termipal 510 will be set at about 3 V. As ngted,
C'YC%%H l iﬁlf°é%‘r¥r?c5‘g"’e€i(9ﬂ?§'ﬁt%fé‘ﬁ%‘a}‘ﬁi@%ﬁﬁi‘ﬂéﬁ’@l‘@‘id&é’?ﬁ%@ Htdhe

' [ tection terminal 210 .0f d 200, .
o e Wi O A LR e R 06 e oo

detedeiactignoleraainaltldd ansLibs e amddarpinalz20 slesticallvronnenied and a

(shorted) in the board 200, when the terminal 510 comes into contact with
secaihe deseshiort dietectiGd2@riinalfi2d0 dbbsetivretdroadt tb02d beiognifected to the
contact), the terminal 510 is electrically 15continuous with the grounded
termjpahiidl sddharsgtragsotieisl 0thd tafisaldsteatiopsitroit/ofddshas a
Copnsequently, with the termipal 510 free, a High signal from the second
cert g AR SRS WGP e e it et e AL e CS R e the
termiREMEYY 210 IAEIRALN S YYRIGNGH] Be QR RIRR 08 I
e'rmoutput as the cartridge 20"detectiong:ifig{r%'gljf'1 (}:néll??)(g?sozf ﬁ%%’éa other hgﬂg,a short
deteiftibn RFBHGH $0 de@AKRGKLrting 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
P2 in 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 afe established by means of
the circuits, and are not limited to the values given herein.

[0049] As depicted in FIG. 8, the short detection voltage V_refl (6.5 V) is input to
the negative input pin of a first Op~Amp OP1, while the cartridge detection voltage
V_ref2 (2.5 V) is input to the negative input pin of a second Op—Amp OP2. The

potential of the terminal 510 is input to the positive input pins of the first Op—Amp
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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,
PFO4RATEN voltage greater than the short detection voltage V_refl (6.5 V) is

applied to the terminal 510 due to sho?ﬁng, a High signal from the

Op-Amp OP1 will be output to an AND circuit AA. 25[0053] As shown in
OP1R6d 8hea shovhdddectione Odtle Bigrsal it i© prputfrofiutloei onaas eotdiparator,

circuit 40 to the other input pin of the AND circuit AA. As a result, only
outputing thBigheignarvdiandha PRIRrSighinnetreuthesnrsativer inrubaibrs higher

enable signal EN, the first detection, circuit 5021 outputs the High signal
thary 16 BRI AP IS £ASHAV® PUL i B RIBL TP HAPHRTE & Low

. ] | fi t [t detection.function of the first detectign .
st B e R A TR R Bl F SRR e pefgrie
inpu®itBen@ 3L AR RIkIEGHI 40. The short detection signal AB1 from the
AND circuit AA is output to the main control circuit 40, as well as 5being
[0056UtpuA sodére diase iRl Gf B)elikabsiatoral R10via sesistaned Bl a/Ss3avesiter supply
by means of the transistor TR1 it is possible to prevent high voltage from
vD Dog.i%giapa)ﬁé@ﬁbsw p&lePsupssnyDDBIS eraahecorminidl BYNRER1A is free
hort is detected (when the short gi‘fc ion sitgna! AB1 is HI). [0054] The .
&-& WHSH§ farsenbActivih 589 s d Cabaroptantial St Rgtaraningl 510 will be set

etegli e red t ween-the terminal 540 and the
ot o P e A TR TR ey i S 5o
com&eipelubhitact MNtORKeBLINSHIPOING Ofi Shet R FANRRI 4040t He board 200
terminals 550 and 590 which output high voltage. Since the second
descditted pravdirasiy. 3922 has theeisdabiarFaGg@meinh abdhirfirsitdetedétyction
circuit 5021, a detailed illustration and description need not be provided
termingl 40 padctharespund terminge’dSeteeiisrjharennsetbyd thbassedhin the

denoted as C52, and.the short detection

boar g A00) S T RETRA BILCGEENTET e AL e s hort deteotion

- termtﬁr?y SRR G singie ik cadl, J%_gc.? 190 8as)Peen %‘?ﬁ%ﬁ?ﬁgﬁbﬁ"h%e'&ricauy

e embodiment, since four ink cartridges 100 are attached, Tour o

conthaIdidgridetaction/shestdaientinn sToUERDOR20slesrIed ahoverwithbes1o
provided, at each of the attachment locations for the four ink

drops to 0 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

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

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

V max) will be applied to the terminal 510. As shown in FIG. 8, when voltage greater
than the short detection voltage V_refl (6.5 V) is applied to the terminal 510 due to
shorting, a High signal from the Op—Amp OP1 will be output to an AND circuit AA.
[0053] As shown in FIG. 8, a short detection enable signal EN is input from the
main control circuit 40 to the other input pin of the AND circuit AA. As a result, only
during the time interval that a High signal is input as the short detection enable

signal EN, the first detection circuit 5021 outputs the High signal from the Op-Amp
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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
PFO48&Rsors 104 of the ink cartridges 100 attached at the four attachment
locations by means of a switch(not sh&?\/n) The memory control circuit
501 is a single circuit responsible for processes 25relating to the four ink
OP lcastadsfeyt[0eE8itiiresigam dditrdT leatcisit dQeisuaicoraptiber sHdmadection
design comprising a central processing unit (CPU), a read-only memory
functign\af, thdastarBtarticecireHieRAY Reajralisddudnesesmefitostrort

it 40 trol rinter; in PFO4P47* 24 EIG, 8, however,
detec{f;’ihos elne:l%esﬁmfhlee&ig o) SQQEFfﬂtFHFFBfttﬁQ ehsostiotdriegestion signal

AB1SRISRtNRIVAN Eaied: a0k % [ ggsn%gkpt'ogn@f%fs et'r?a”% agustrated o

arrangement. The main contr II’CUI'[ comprises a car

beingdetpuningthvdule: W04 & tRmaiing ik Iovel delarmining madule esult, by
M60. On the basis of the received 5cartridge detection signals CS1, 032,

meaﬂmalﬂadgerammegmaqhdesmwtexmﬂesta@rtmdg&géemimIﬁamtgnapphed
process, described later. The remaining ink level determining module M60

to t%ﬁﬂﬁ@tﬁ@@@ﬁé@@%g'élmﬁﬁswlmé Hxeditaashariainidgtiedt tal/6hen the

0057] Cartridge determination
sho rge ecti Oﬁ)rocegj ﬁﬁcn later. [ ] g

pro%téa§s TRE termination process executed by the cartridge

[OOSQTterW@'@gJQr%MStMQPO Lclg?gq ntrol mrcug ﬁ%%v \(;}vl 2 arﬁieSCFuqc%on for

with reference to FIG. 9 an 3 2hSWe eplc

deteHihBrABESHHIGRRUEnE @I»msctiadtml%n%rmmﬁgﬂaﬂr@%ﬁ‘»ﬁoetﬁé%\?cond short
10A-C show illustrations depicting three types of terminal lines on the

deteptiardt200inkb [R5 8)Befe teotamhi2@0 cative cakividgdeteteivnifatioti ideeutecting
the board 200 will be described further with reference to FIG. 10. The
shorjpgg ef 368 Hsemir et BriviBisketinals iBaPeredp9swhishendtngtonizhevoltage.
rlng atte ft first short on terminal 210, the second short
Smc%li:-t eetiont e(rJrqnél)na R SHGYHe (Q%Ethasté inalsAr ?ﬂ%%@?ﬁk%st%%&mt

dete%%ﬁ%‘ﬁlgnﬁtsdﬁs%%tt\éﬁlé/d%ﬁ UPS N a\él;aeﬁséngtﬁﬁ’ ?t bF g{owded
epicted in FIG. 10A, the Type A board IS arrange with the fir
heresHereiRtelHOthe 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
described above will be provided, at each of the attachment locations for the four ink
car‘tridges 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
relating to the four ink cartridges.

[0056] The main control circuit 40 is a computer of known design comprising a

central processing unit (CPU), a read—only memory (ROM), and a random access

memory (RAM). As noted, the main control circuit 40 controls the entire printer; in
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terminal 210 and the ground terminal 220 electrically connected by a
conducting line 207, while the second short detection terminal 240 and the
PFO4¥¥lind terminal 220 are not electrically connected. As depicted in FIG.
10B, the Type B board 200 is arranged®vith both the first short detection
terminal 210 and the second short detection 25terminal 240 electrically
FIGc8nhewsdmvitnihéhgrer etk teemin ale22a dara foordb seiifg irco?GheASnbodiment
depicted in FIG. 100, the Type C board 200 is arranged with the second
are skt Hutbe s terhtitarzd Ghante Howine deaadptirar eftoetoctiieallystrated

connected by a conducting line 207, while the first short detection terminal
bl tﬁéﬁa%ﬁ%cwﬁfu%ﬁﬁmaﬂm areanti dedataprpining module

M5 ARASCIE ML RRAHL 3000 RIRIRIR MY IBS R GBRI G I L GIEIPRES 190 ived
ink type or ink quantity for example, i a}spose on.t ein car_rldge 0.
cartBpgsiteadytidanapreing on ﬁh@gﬂ,amgycgf‘dﬂ Hgp @a@%ﬁi AN %%@Wf’@gxecutes
100, a Type A board 200 could be disposed on an L size cartridge
a cabbodgaiieiparBrgdoguantiysaf idks aibyddaBdpoTik 2@thanitt hekdispsised
on an M size cartridge containing a standard quantity of ink; and a Type C
detesaupingonoslsdeOdrsmssels theasesssiv drivingddecoinifidingd smalites a
uantit ink. [0059], The cartridge determining module M50 of the main

rem%&lﬂﬁ)ﬁx&?&ﬁ%ﬁé} e&Sﬁéﬂhﬂ)’}%‘?zﬁvgﬁﬁfmetﬂéaéaﬂridge detection/short
[Ooﬁ?tecggpt%gglhgpgrm a]tpocigrt'r_l‘gi e detection signals CS1, CS2 for each

the four attachment locations of the holder 4, and using these signals

Texesattasdhe daudroeiepnialion piecess iy %Bﬂ#ﬂ%@%@@#ﬂﬁ%g module
locations. [0060] When the cartridge determining module M50 initiates the

M50 aafr tlicigmaleterminaiticinquit s s/lioba selentied ditathreatdacationFite 9 and FIG.
cartridge determining 15module M50 first ascertains whether the cartrjdge
10. H&Getiihw epadieoshaddenisdaaibg e taessiow shotintedction wirtdidee

502 in.the selected hment Jocation is a Low signal (Step S102). Next,
dote e B 6t iy A ier YD uc ARG IR ea fage of

termIEIERHOD SRR G- Udh6. selected attachment location is a Low signal
(Step 5104 or S106). If as a result the cartridge detection signals CS1 and

[0058] Before turning to the cartridge determination process, the board 200 will be
described further with reference to FIG. 10. The board 200 mentioned 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

depicted in FIG. 10A, the Type A board 200 is arranged with the first short detection

terminal 210 and the ground terminal 220 electrically connected by a conducting line

207, while the second short detection terminal 240 and the ground terminal 220 are

. not electrically connected. As depicted in FIG. 10B, the Type B board 200 is arranged

with both the first short detection terminal 210 and the second short detection

terminal 240 electrically connected with the ground terminal 220 by a conducting line

- 207. As depicted in FIG. 10C, the Type C board 200 is arranged with the second

' short detection terminal 240 and the ground terminal 220 electrically connected bya .

conducting line 207, while the first short detection terminal 210 and the ground
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20CS2 are both Low signals (Step S102: YES and Step S104: YES), the
cartridge determining module M50 decides that the ink cartridge 100
PFO4R4EChed to the selected attachment location is furnished with the Type B
board 200 (Step S108). [0061] Similarﬁf’, the cartridge determining module
M50, in the event that the cartridge detection signal CS1 is a Low signal
ternzindl tR20cartridge eletactiatsicmal €c52d2 Fisha 4ty 2 G0gmbp (StieibeBrhiiz dviyBe,
and Step S104: NO), decides that the ink cartridge is furnished with the
selegipd withoegterenreste prss tyoy eF inkimvantify featenentrlarittgdisrasedom the ink

signal is a High signpal and the cartridge detectjan, signal C52 . )
cartp g, I S5 S, el (5185 SSRGS BTGAnoR ) the ink
| t in rtpi is furnished.with the T board 200
AR L TR R A ol
conGftaetianFgo s/t 20f AR Zaareddigh &5&?9'?@%@3‘&% W R9EdSERPan M size
-S104: NO), the cartridge determining module M50 5decides that no
cartcaigedgmisiaitechaeddodinel splectiy aftacknaedtdotapierC(Stepd20d):dnid be
. this way, the cartridge determining module M50 determines whether an
disppedpfrians19essattatdiedcamainiss aismallguigotivach iskine four

tl ions. [0063]R ining jink level detecti s: 10Th
oo R, S0 kel el st 0T
ini ' trol circui il be .
conSRDREBILEHIS AL RO RN 02

cartiageiadedepictinghine POreesngdPUting of i rRINARNINLHIKLRY 8bcations of the
detection process. FIGS. 12A-C show timing charts depicting temporal

holdehdngednutesstiortingigetdstexe analsletsigrat eddel Gsensaingtibagerocess for
during execution of the remaining ink level detection process; [0064] The

each g theidgtarrest desatisfing module M60 of the main control circuit 40,

it the ,event that the remajning ink level in the jnk cartridge 100 attached
To0o) W RF kA arkriR AetaraaeE thecinoh Rt e set et

dete?ﬁﬁﬁéﬂ&”%&@gss for a selected attachment location, the cartridge determining

module M50 first ascertains whether the cartridge detection signal CS1 from the

- cartridge detection/short detection circuit 502 in the selected attachment location is

a Low signal (Step S102). 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
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
is a High signal (Step S102: YES and Step S104: NO), decides that the ink cartridge
is furnished with the Type A board 200 (Step S110); or in the event that the

cartridge detection signal CS1 is a High signal and the cartridge detection signal CS2
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short detection enable signal EN to all of the cartridge detection/short
detection 20circuits 502 (Step S202). As a result, the short detection
PFO4R{HEtion is enabled in all of the cartridge detection/short detection circuits
502, and if voltage above the referenc%6\/oltage V_refl (6.5 V) is applied
to the aforementioned terminal 520 and terminal 540, are able to output
is alligh signalls Steth8 Kb GetectiShepi B HI4:AES JABecile sthertvwbedimkacartridge is
state in which the short detection enable signal EN are High signals 25is a

furnighed;wifinide shorirfg beand {90 fssrsbe dekarsindtea®id Hle terminal
Oort inal 590 i itored. [0065] Next, the injng.ink level .
1007l R, PR RGP R RO AR SRR TR B G024 are High
. driviag yait ok 5 i to_PEOAPAT* 27t
sign B PO, e e ST N S SRk Rebs g mpiiemso

decidesaiiie Woreare-aRRCGEGeIBRe JWRPIhNe 18068 diiBAkEstbaq80n (Step
receives an instruction signal from the remaining ink level determining

S114iobuthid Ryt s erastr diyéy b @iroininE03 edipLd Sl idstg volt@gewhetther an ink
either the terminal 550 or the terminal 590, the 5Svoltage being applied to

cartyigepid 90dte afiiadiath andvihich wbaktivre sfereesehsef toufofithrtiakhment

rtridge 100, charging the piezoelectric element and causing it to distort

a
'Iocag')‘?'ﬁ’%ans of the inverse piezoelectric effect. The sensor driving circuit 503

[ooe%*ibs%ﬁ&ﬁ’%%‘ﬂﬂéuéﬁ%@&@%ﬁ%qiﬁggg ,evsvsh:ereupon the charge built up in

the piezoelectric element is disc causing the piezoelectric element

TiReViaFAkEiHE 10K 16v 6l A4 ha €N BBoRItag8xiscing Y Biaas SROVYMUE K 1evel

time interval Ti. As depicted in FIG. 12, the driving voltage fluctuates
detepriweermtodulefd60 oef vbkageimmnd e hxduit ri0voliage w b éndelscitibe d with
way as to describe a trapezoidal shape. The maximum voltage Vs is set to

refergnan & fgn Voragdie s, Eduesblf). Mishawemilawchstt stapisting the
terminal 590, th driving circuit 503 detects the volt

Proc e T8 LiA ERAHE Ik B TSN RSP b Sl C show

timir?éqmgﬂ%(%ﬁﬁir;gztg%%ig;gp%m YR liﬁgesqgmﬂmé%@%aé r-‘l-gg?eagl{énal and

by measuring the vibration frequency thereof detects the remaining in
senderebiGnecticady, dhisvtiatim e dueRGY ReNHRSRIVS st sbarrcipdstics:

frequency of the surrounding structures (the housing 101 and ink) that
[006¢ibraiBhe getminivihirtdepis Zdeieaticieiemedtl@MB0 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
circuits 502 (Step $202). As a result, the short detection function is enabled in all of
the cartridge detection/short detection circuits 502, and if voltage above the
reference voltage V_refl (6.5 V) is applied to the aforementioned terminal 520 and
terminal 540, are able to output High signals as the short detection signals AB1, AB2.
In other words, a state in which the short detection enable signal EN are High signals
is a state in which shorting of the terminal 510 or terminal 540 to the terminal 550 or

terminal 590 is monitored.

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

driving circuit 503 to output driving voltage from the terminal 550 or terminal 590 to
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20changes depending on the amount of ink remaining within the ink
cartridge 100, so the remaining ink level can be detected by measuring
PFO4R4Z vibration frequency. The sensor driving circuit 503 outputs the
detected result to the remaining ink levél determining module M60 of the
main control circuit 40. [0066] When the remaining ink level determining
the seodale 1M60aret ditesthb e etacsdtng Snle sehefrootpthe (Siepo8 80#INT o describe in
circuit 503, the remaining ink level determining module M60 brings the
morg i Ylifcbeionse MIsIe tignea s WrildRariscpib Wodisceites artigtruction
. __Sjgnal in Step S202, back to a Low signal (Step S206), and terminates the . |
sien] RGT8aR (HEH U IREh AT e S M R\ Gaee e circutt

dj ' P4.7* 28 whjch the etection enahl
503 SEEIR U g o e W IR Psl PR T mag the

voltd29BEHdaRMICY ebigrictreied vt BR RRAHIIANER ebRABAIREIS RS Behsor 104
monitored by the cartridge detection/short detection circuit 502. [0067]

of tHeradesamutidge sHiltinhargiheiebte dibIhe qartie edctaerie dwdiciLidiageitert distort
that, during execution of detection of the remaining ink level (Step S204),

by mpgnesfthmipiacsevriedesdentivimgfiestiufhrsonsaseilridne 1HighuiichRS as

b the sholrtdgetecti??? signal ABJ} or AB2, e.g. shorting is detected shall be
subsFEUERBICHRE. eFIRREE YetiGRRnURSFIROhEER SRS RYGprBufife

. orting. i tected.is.shown as wgll. When the,terminal 510, or the
Pl 10 Tt e et BER T ARt (8 e, 1
FIG. valtage afithrateuningds »aheans!iagt. dheweusrigriving ¥elada Wil g depicted
applied to the shorting terminal 510 or terminal 540. Thereupon, since the
in FI§hd2 ddte chivringnaiite sigfiad ot iss dust ety dhiktodfigin eé the iaséant dhitie
the sensor driving voltage goes above the short detection voltage V_refl
maxigusmpoiaar M Signe ¢l Bpaay As Lcadener Bisoft tnap eizeidalorhermald ABEXImuUm
ion/short detection ¢ 502. When the

AB2 f th trid fect lreui y ¢
ot e e vk TEYL G Wasadi om0 o
the 1APIRALPBS09AL ARLARNINESFNAHRY %ﬁé%‘é@'t‘?\%tﬁfmé‘éégp%%%gd by the
M60 suspends detection of remaining ink level, and executes the interrupt

piezd¥ReABTINFrateasShHEIG: IsTOgineiesh NS dwadheci ISRk (in FIG. 12

processing is initiated, the remaining ink level determining module M60
depidtededidbelyirlbagec tuting dmsontiervialg Tdican $ 08 toesasspardttne dhitption

of sensor driving voltage (Step S208). [0069£ Next, the remaining ink level
freq‘ifél%YrﬁhﬁF@ﬁfﬂﬂﬁl%"M%tﬁ reerRiningitifevslitSercifisalyirdibisvdbration

frequde(?:ltgff: t}%Br%rs%%?éstﬁ% Ig?ngtgancglgrslls Pd rrén Séﬁ'?:?} %?%ﬁedgEJ?ggL?r?ding structures (the
housing 101 and ink) that vibrate together with the piezoelectric element, and

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
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

sighal in Step S202, back to a Low signal (Step S$206), and terminates the process. In

this process, the interval that the remaining ink level is being detected is a state in
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25enable signal EN back to a Low signal (Step S206) to terminate the

process. For example, the main control circuit 40 may take some
PFO4RgTIntermeasure, such as notifying the user of the shorting. PFO4P47* 29

[0070] FIG. 12A depicts change of the’8etection enable signal EN through

lime. FIG. 12B depicts sensor voltage in the event that neither the terminal
whidhlthaahthré thrtantidb40ablshaigirad ENtie detrmonalHight sighmltsdhen sislesstiort

driving voltage of the terminals 550 and 590, so that the remaining ink
detegtjandktetfien pridssseaBisiing Texéenbis metectnd midlelthe gepietence of

sensor voltage in the event that the g}grﬁmi al 510 or the terminal 540 js

[

shording {555 D R8IHAIeA Mathsr AR TideRitare sEe fUSFIeG RS Hgcuit 502.
iVl . 71] As depicted in FIG. 12A, during execution
[Ooﬁ?ﬁgggéﬁ%ﬁéﬁ%ﬁsg % tlgcﬂ%?lef)oflgéisé, the detection enable signal

TN ds 2 gl 5i0Ral O ﬁh@{@é{?e’ﬁ@h;@l@ﬂld@ the aaigbstatr dBAon of the
shorting), after high voltage Vs has been applied to the sensor 104, the

remaipiplieihk ditagle SttopsS 20v), sthas espieilygvibkabos| Witrgaisipsosisdate M60
through the piezoelectric effect. In the embodiment, Vs is set at 36 V.

recejgey 2 Aishepirnatidn the shod, detevdiothaighahdBih encAicharmashwating is
(shorting), the senspr voltage dr at the instant that it goes above the .

detegrggh %F&ﬁ&f‘oﬁefgﬁ BehBser %233 QI/}: FHIMChRE & (PRt LR AEessing
j nsqr yvol . bove th rt detection volt

rout 8 e e R B R el W R BN pr e

termhBE B0 APt S idEe dRiaatP B Gst HRlSGHAL AIHER AU ENe voltage of

' remaining ink level determining module M60, and the remaining ink level

the deteimmalnif§lrodliid 0] 66« eeeivingditiéng gadldgenvetiibtehpdli@@isto the shorting
terminal 510 or terminal 540. Thereupon, since the short detection enable signal EN
is currently set to High, at the instant that the sensor driving voltage goes above the
short detection voltage V_refl (6.5 V), a High signal will be output as the short
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.

{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
enable signal EN back to a Low éignal (Step S206) to terminate the process. For

example, the main control circuit 40 may take some countermeasure, such as

. notifying the user of the shorting.
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20the sensor driving voltage. [0073]FIG. 13 shows an illustration of a
scenario of shorting. Here, the likely scenario for shorting to other
PFO4RtMminals by the terminals 550 and 59Q which output the sensor driving
voltage is, for example, the case depic%gd in FIG. 13, in which an
electrically conductive ink drop Si or a water drop S2 formed by -
[00@hdenisatitiinderisiscchanaa e thitats tartim somid 6z oétEdNitkrough time. FIG.
cartridge 100, bridging the gap between the first sensor drive terminal 250

12Bdsnieteeanaes it sl s RIS R Hifsthae darminal o' namns

on t ard,200. producing shorting. For exa , Ink drop Si that h
ter A LR eS YIS bR i Wil 8 Whilape of e
termifafi SRR SeRIZYD 2D EaT A%SHONGIM £ i 130V d06 MAlie ALateshiBding

or detaching of ink cartridge 100. In this instance, when the ink cartridge
exed0R tsrattachgd FIG tEXCidediabd sbatouipMadhensens @y drY It Y eHad@rminal

for example, will short to another terminal 510, 520, or 560 of the carriage
910 girctlie3eominalnedirés sbrstngltivd Stcreninialap Sbaindfthiecteaminatds(BAD. and 590,

13: terminals 210, 220, 260) bridged by the ink drop Si to the sensor drive
outREtm RS 9915 O dYiNENMIFREE500 that outputs the sensor driving voltage

il short to another inal, 540 of the carriage circuit 500 via the second

100 A T S0 20 1 BB LB, AT RT 55+

i 1
nsor drlvg Fermlna and the séc

dete(gﬂﬁn Wb@é@%ﬂ @Yiéll?chQF?E %BR} %?ﬁh% Iﬂﬁ\lﬁgcg rﬂﬁg%egi%ﬂ% fjrA/se shown in FIG.

terminal 290, for 10example. Such a shorting is causéd by various factor

12Bamwid asrihaladhesion afibeind, diter higevample, VRenshaitivg BppYid€to the
caused by trapping electrically conducting object, for example, paper clip

“senguy d&tidhe arTlirdslibgg drswsnaydeutmsspe Myyvadibestomtediapinalproduced

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

.thr°?ﬂ§th‘F4Pﬁ§?ﬁlﬁﬁ?6Weﬁfﬁ?r‘é’iriBhE'W‘v?i't‘FPPéfE?éHBe‘%B IseeBatdhYink

EOO@rtri%%eﬁ%%Qchét?inlj-qg.t?i < en’k %dl)%e?r%é%%(jirlsr;[ The ;a‘%rr{%%%glt[% r;]cigl eHshorting),

.on
0 and second sensor drive termina which apply riving

the YOHAGEVOIRESERIY A TRReSc Ah e IWRRNAS QbR iR A OURo

so the number of adjacent terminals is small. As a result, the likelihood of
voltdhe WrseEbi8or dyivEhierinidad 200 paddbetpaeontithe instant that the sensor
voltage goes above the short detection voltage V_refl (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 fevel determining module M60 receiving this signal immediately drops
the sensor driving voltage.
t0073] 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 52 formed by condensation has

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

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

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

ink drop S1 that has adhered to the surface of the carriage 3 or ink supply needle 6
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20sensor 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
PFOddfacent first short detection terminal 210, the shorting will be detected by

the aforementioned cartridge detectior?hort detection circuit 502. For

example, shorting of the first sensor drive terminal 250 to another terminal
dispeassechy dubenksdespsBo@biiilfiQintBfonthberfirtibacskattdilinteomidaaching of

. 250 side will be detected instantlé;@nd the output of sensor driving voltage -
ink Gantpdes d98nkn shis g wberithedainaaettdzrel B inaitagmdnthe

h ingj t 000 circuits (th trol PFO4P47* 31
T L T A AR St s Y
anofheine SRILING: é?%ﬁﬁwﬁ%eﬂ?%ﬂﬁwa%gg%% ﬁ@f}é%fdﬁ%! 29 first sensor drive

adjacent to the first sensor drive terminal and situated closest to the

terniifid| B AR R il 2B GanseqHPalY 2iothe0veRbinai dBe diEs the ink
sensor drive terminal 250 should short to another terminal or terminals

droml§d to tHesisknyop diivar theniresdbl B00 05 2hthesenisnal 5D likathnag dhathe
the first sensor drive terminal 250 will short to the first short detection

sensgfrfignE1iagecniiCehnid decrnsthsiidiemuindlthéGindt Henserririe circuit 500
terminal 250 to another termipal cted more reliably. 10[0077]In

. b ,
via SRR QB ol e LR B SRERER S PO dinal 240
(FIH989 BYARELBYIAOS, Betf diap 0th e SLaR G S 02 dORSHEIIING 290, for

I
whether an ink’cartridge 100 IS attacF as well as etermine the type

exarfp RIS i 6K BEHIR e A DR VeIt RsMbehafi tsMHIALIRR RS of the

board 200 can be kept down, and it becomes possible to reduce the
ink dnomiderroé krapde2BelSmamdantyihg stepedny threppingdee ofiedts fosnducting
ob_jeg]c?f%?%rgazm%?é, paper clip on carriage 3. The shorting aléo may be caused by
adhesion to terminals of the electrically conducting material, for example, skin oil of
user.
[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
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
infiltrating from the first sensor drive terminal 250 side will be detected instantly and

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

to the memory 203 and the printing apparatus 1000 circuits (the memory control
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[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
PFO“Béﬁndge detection/short detection circuit 502. Consequently, shorting of

the second sensor drive terminal 290 tJ another terminal caused by the

ink drop Si or the water drop 20S2 infiltrating from the second sensor
circyjtivid) feaméhth @ 8artitizeate e tieteGtbdrtinttatitjor\ siecras G 20 amagel tby the

the circuits of the memory 203 and the printing apparatus 1000 caused by
shordifiging can be prevented or reduced. Similarly, the second short

I h
Ol A S e %&@%ﬁ@w
dr.vé%@ﬁﬂrrgn»z%@@#&fem?ét%%oc%g%ﬁgﬁi*?ﬁ"et?%@os@ﬁé&?mﬁ‘kgrﬁg%

due to the ink drop Si or the water drop S2, there is a hig
Conikqisaadndsensaivadnyakatneiati 20wk shefitiva tﬁ&@rﬁﬁﬁ@@@@@ﬂ'ﬁuld short to
detection terminal 240 as well. Consequently, PFO4P47* 32 shorting of
another sevwimhbengerdmadstdurinaltBednbk drupt terthisalaer deopeStttkre is a
more reliably. [0079] The first sensor drive terminal 250 and the first short
high é‘léf‘éﬁtﬂﬂ#téhﬁ’ﬁﬁﬁfazf]l oretrob e YRterainakREGuibshadrisotharifisst short

I290 h h t5d t t | 24Q on the other,
R IO B e RS HREH SO ST RGN Hhe S EraRhve

detege%) QitatedM At h

: term(RZP‘?@@Qo?aﬁ%fﬁZP)céﬁ‘#ﬁéWéﬁpBQe t&:‘%@ﬁ‘ﬁi&?e”p Plf orelgn matter

(the ink drop Si, water drop S2 etc.) should infiltrate from Either side as

[007idicatesaytibwe @ revs e rlr‘gGh&&;ﬁgl&ﬂﬁlh@@%&%ﬂd@%@%@@:ﬁ?&rﬁﬁf&r 210 is
it infiltrates as far as the other terminals (220, 230, 260 -270).

also gepbyutntlgadaidag eld@ictibre/shouttslefatidomeinonit 202 ancidtermine
tgrlntlng apparatus 1000 due to infiltration of foreign matter can be
whe

rEvamisY rbitsed 090sattashe rassesiar i determing 2B bime the

d | 29 dinth the in ertlon
st e e L B 0 o
be k&MRIGRWANSAK cﬁflw&magsgash%daaq@myQH@%ﬁé&?@M@&La@o

situated to the back in the insertion direction, there is less likelihood that
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

S2 infiltrating from the second sensor drive terminal 290 side can be detected

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

apparatus 1000 caused by shorting can be prevented or reduced. Similarly, the
second short detection terminal 240 is the terminal situated closest to the second
sensor drive terminal 290. Consequently, in the event that the second sensor drive
terminal 290 should short to another terminal or terminals due to the ink drop S1 or

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

-290 will short to the second short detection terminal 240 as well. Consequently,
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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
PF °%ﬁwory 203 and the printing apparatus 1000 caused by infiltration of
foreign matter can be prevented or redced. 20[0081] The terminal group
of the board 200 is arranged in a staggered pattern. As a result, unwanted
shodiraadt Wretlse sondinats of thivinkeraninalg29000 withtte termimalk ahtibe detected
printing apparatus 1000 (the contact forming members 403, 404
morg.eg] d previously) during the attachment operation can be prevented

redpced. [0082]B. Variations: 25Vargiations of the board 200 mouynted to,
o0 S et Tt Tl bR R LA TR R AT P AL oER il
210 lEHe144% R I RAARG 989&%&&819%#@%6‘9&8 ¥ﬁ‘é‘%té%%%d short
FIGS. 15A-C show second diagrams depicting boards PFO4R47* 3
deteRRIGAIREIINIAN TV IOATHhE| G o OAB st id tHaHAMRSHREHAIminal group so
boards pertaining to variations. [0083]Variation 1: On the board 200b
that dégicttheintF@inkin(2pe, 39 SRk d216l tientietweaal thethiCasisulaudntly, if
the first short detection terminal 210 of the board 200 of the embodiment,

forelgry maktar thp itk &ee S exatsaciPoRDFIAshadddaflifie s dramitgither side
. With th d fth . Th tended portion is positioned |,

o I i LaE Pt T DGt A1 TP CEc AT S8Er0t 1

infilt RO WEERYsAR & dasklite SO BramPg o eYsh, 'ggtﬁt‘i%g?z’)@.‘%oé r%%‘&%(}(‘aﬁ?cﬂy?fdamage

an ink drop 53 as depicted in FIG. 14 (a), 10S the exten

to tHeoBicsunkibe whon sategtizostamaieré LHhimhaslislbeassuodriyedetmiitd ation
250 will be detected. Like this, when the first sensor drive terminal 250
of fospignemathet ctrebtharetratadtahortdetdction terminal 210 are shorting,
ere_is a high possibility that the first sensor drive terminal 250 and the

t
| [Oosﬂﬁst shist e EaBRAe ARt oToRRL b At thr s ase rd remsarivifiye terminal

290 %?gltt%sgé‘e%ig%%%?ﬁ/ Z%%nr%%jbﬁ%%%rgri\rs] I|)éi<Pr|ro ul*gc ?o(r:la]!'\‘lss?geb%fosvpgrrtllg )c.)f}&gea result,
since the terminals 250, 290 to which sensor driving voltage including high voltage is
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
ferminals 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.
[0081] The terminal group of the board 200 is arranged in a staggered pattern. As a
result, unwanted contact of the terminals of the ink cartridge 100 with the terminals
of the printing apparatus 1000 (the contact forming members 403, 404 mentioned
previously) during the attachment operation can be prevented or reduced.
[0082] B. Variations:

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

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

pertaining to variations. FIGS. 15A-C show second diagrams depicting boards
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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,
PFO4FE second short detection terminal 240 of the board 2006 is also similar
in shape to the first short detection terfinal 210 mentioned 20above, and
shorting of the second sensor drive terminal 290 to another terminal will
pertgiginpgdalrariatiamofdGSlidsH B ossv ahiertoliazrane Hepick?@Osoards pertaining
depicted in FIG. 14B has, in addition to the arrangement of the board
to v3HBHYscribed above, also has an extended portion located at the upper
[oossj;jje of tl;le fir1s_t sensor drive terminal 250, and reaching into proximity

with thgrﬁ%f)%’? edge of the upper row. As a result, even in the event of

cibRsinnaph o iRk dlinR A 45 ERPIGiEE i{h'é_'%s%%ﬁ‘é}fd“&@h%ﬁf 10809210 is
detection terminal 210 to the extended portion of the first sensor drive

similerurgle2Besyvihbet drfastednlikenibial MEBARRe BEQMPAE sAtiSembodiment,

sensor drive terminal 250 and terminal other than the first short detection
but hasrahatovarcesidoating ttrededpartigh fessibiity dsdntioepiiesiistnsaith the
drive terminal 250 and the first short detection terminal 210 are shorting

lowey ffi#serEdhedrwivirgWoliag e anrgsbRatinmiscarsitifipedroptween the first
caused hy shorting.af the first 5sensor drive inal 250 to another

SN minal can '%alb%@eﬁ?gq;g? r%edi?geﬁrfﬁﬁ'gé?é@éﬁ}% RMEIG OB syReresult. for

exansqﬂ%%%??ﬂﬁ?ﬁ@%\’/%A'Efé‘?'gahggﬂ%‘ﬂ%tmrgrop S3 as depicted in FIG. 14 (a),

shorting of the extended portion of the short detection terminal 210 to the first

sensor drive terminal 250 will be detected. Like this, when the first sensor drive

“terminal 250 and terminal other than the first short detection terminal 210 are

~ shorting, there is a high possibility that the first sensor drive terminal 250 and the

first short detection terminal 210 are shorting and the sensor driving voltage is
suspended. 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

above, and shorting of the second sensor drive terminal 290 to another terminal will

also be detected more reliably.

[0085] Variation 2:

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

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

-of the upper row. As a result, even in the event of adhesion of an ink drop $4 as

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

portion of the first sensor drive terminal 250 will be detected. Like this, when the
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200c is also similar in shape to the first sensor drive terminal 250

mentioned above, and infiltration of an ink drop from the end, at the end at
PFO4EAIEh the second sensor drive terminal 290 is situated, can be detected

instantly. 10[0087]Variation 3: The b¥ard 200d depicted in FIG. 140

differs from the board 200 of the embodiment in that there is no second
firstshensdedritierieemiinb? 2@ Ginkdh therdastarhdretAamend fiver RO depieteshn

in FIG. 10A, the second short detection terminal 240 does not carry out
ternjppd dilth Bsecohnadngythresns ofhish eassihiitvdtedtithe Jirstt 1Suie drivre

circuit 502 (since there is no shorting to the ground terminal 220).
terniigl A iR 1280 bR R0 FBOAR 300 o RACbrE neiihe sensor

: i ' 401 ed far short detection only and agcordingly .can..

o ko e Al bR RS SRR % et
sendBFEINGE 23fhimal tolesalirRrdPeestindneLi HespRor! Al Ieroynal 450,

when the first sensor drive terminal 20250 and terminal other than the first
[008¢Hort Aetelation ierfii@all 2B0 e shastigsdhese dsiacighrpassibiilyothile board

the first sensor drive terminal 250 and the first short detection terminal
2000 ipaise sipiiaidnpbape ethe fideh sy vottaiy éstetmpen R méitatied above,

of an ink drop to second sensor drive terminal 290 side will also be

and [firedion, ok 2B B AreR oM Heserd@tithessnthat ebichpiaessroph sensor
arivA6AION01298 ROALh N le comiagLforg member 403 that would
contact the second short detection terminal 240 it the second short
[oogdgtectiandaonipal 240 were present (i.e. the contact forming member 403
corresponding to the terminal 540 of the carriage circuit 500). Even in the
Toadeotivalt 206 ¢ eepict sthdnt Eléie tdOndi€farindlo?d @Hs absedt20B D4R 7*
35 if a shorting should occur between the second sensor drive terminal

embodimngnt ith&habthesadening srenrthehact Heteripoteimgnae Bdidmtimalcase of
40 of the cargjage,circuit 500 due n ink drop 55, infiltration of the ink
the T{BE AP LA S, 1N b8BT S e CHGSPRdS Tga! 240
oesfirgkshipr d ' ingl IS d with..[0088] Variatign
o e S0 ot LGy TR S L A gr s BB Bhort

dete2fi0rabuidhin B0 shinddleiertian iymiaaliRAdene plandated shane20).
reaching from the vicinity of the upper edge of the upper row to the vicinity

Conssfatenidwen dtdge a$ehef ItheeT ypw.A board 200, the second short detection

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

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
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 Iocatioﬁ of

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

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

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

circuit 500). Even in the case that the second short detection terminal 240 is absent,



10

15

20

25

10The terminals of this shape, as the contact locations are indicated by
the symbol CP in FIG. 14D, can contact the corresponding contact
PFO4R1Ting portions 403 arranged in a staggered pattern. In the case of the
board 200e, like the board 200c described previously, even if an ink drop
S6 should become deposited for example, shorting between the extended
if a pbrtiting shthddistahdretetettitheterniral 2d0sandithe fieatdibaeA80rand the
drive terminal 250 will be detected. Like this, first short detection terminal
contat iforaiatempeahsc frsesasonding te thintsrrsoal it eohithal cahdage circuit

t the first td tion terminal 210, Accordingly, when the first .
500 LHRLES A B 750 ERCHE AT B Yah S HIL SRt e Siparty. i

ingl rti ere.isa hi ssibility. that the. fir nsor
the e S e e e S ks
dispaRddBevagnsor driving voltage is suspended. [0089] The second sensor
drive terminal 290 and the second short detection terminal 240 of the
[0oga]ard\V20ietibave shape similar to the first sensor drive terminal 250 and
the first short detection terminal 210 described above. Accordingly, when
Qnetke dnmids@Rfer drmietasinifd 293 Rnthrefinshdleotser drive teersEwd#$0 and

hort 25detection terminal 240 are shorting, there is a high possibility that
the fi{gtg 8%%&%3?6&&&?&?%ﬁiPiwsﬁéoﬂ@E%%ha%s%am@%ﬁw the vicinity

rmi r rting. As a result, the.pgssihility preventing or

of té%ﬂcﬁ%%ﬁ%ezfotﬁggngp aetfs%dv bt)?s oért\llﬁcgI 6 3ihog g%ﬂg‘r’" Fi\?g 3rﬁfiﬁgf' lower r_ow'

The 2efn?R0ste annthsrdgeninaliiecomas highstio i S 4RAd c 38 P9 he symbol CP
Variation 5: On the board 200f depicted in FIG. 15A, the terminal which

in Fiébriddporads ¢onbectirdiskort dgteat teomtaat Zdthang phet@iesidd3 arranged in
terminal 220 in the board 200 pertaining to the embodiment is an integral

a staggenngl pattanmdrtiinthearerwbtierrhneid BaPe ity Halybioanted08s described

single member. This board 200f can be used in place of the Type Aor |
p“ﬂ%@l\fs%& z"@o"cTaE;'Pf RBSEI% RS SR Benaitrirhmarele sharting

betwdOY QHJGJJE@H}FEJ&?QO%%RQ%F%%MF%th‘?gPE’ %%qg&%ht;]grnee @1 % ?Hg the first

obviated for a line between the first short detection termmaT?f an

sen<@iouRddeurinahP260 Whichends seabiradie inesCasstaflibringheatd ¥ minal
pertaining to the embodiment, so the 10board 200 requires fewer process

210 stdpsaind mieeparfgst 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
detection terminal 210 are shorting and the sensor driving voltage is suspended.
[0088] The second sensor drive terminal 290 and the second short detection
términal 240 of the board 200e have shape similar to the first sensor drive terminal
250 and the first short detection terminal 210 described above. Accordingly, when

the second sensor drive terminal 290 and terminal other than the second short

detection terminal 240 are shorting, there is a high possibility that the second sensor

drive terminal 290 and the second short detection terminal 240 are shorting. As a
result, the possibility preventing or reducing the problems caused by shorting of the

sensor drive terminal 250, 290 to another terminal becomes higher.



10

15

20

25

[0091)Variation 6:  On the board 200g depicted in FIG. 15B, the
terminals 210 -240 of the upper row each have shape similar to the first
PFO483Ar detection terminal 210 of the boa g 200b described previously.
Specifically, each of the terminals 210 =240 has an extended 15portion
situated at the lower edge of the corresponding terminal of the board 200
mo%@rtai”i?@%%@émbodiment and reaching into proximity with the lower
dgge of the |lower row, The terminals 250 -290 of the lower row of the
Fodhe ;Gﬂé‘la?ﬁ ‘irﬁ)ﬁgﬁheéﬂap"e‘?b véritbestaicainativbithrntse smends to the
el ihe lier. . Specifically, the ea the terminal
first¥p 0928
T80 -ZQOgh%agsggr'? gétpe'nr?’ jafgér |BH%sﬁﬁére%‘ﬁf&fﬁ"«a‘”@&gpéagtf#ﬁ% d 200
perteMIRSRONFOE HBBUNAL AL 16RO ELICBRIANINA 504he BMRRAUDSNo terminals
and reaching into proximity with the upper edge of the upper row. [0092]
are AsepretyifothetbaninalintnedBaf Neidoaur2R00f¢arap@nged RPF8ce of the
to form a terminal group composed of a single row of terminals of

TypgdheralyrmBshepal A08 thifudiB) aiifesenficatahgetndstiostitretehaimal 210 and

bejng arranged in two rows. The first 25sensor drive terminal 250 and the
eroutel Firinuenl 24 QRS SeRFiRc W0 he e S0Er e RAg SoABsRRiY @ ine

betOURARITROPURS,'ERESHATEE ARP M1 SRS HHE, SOAE LAN-PDUE, which

terminal group, wi e Trs etection termina

was PEQURA 1 IRse800 4 AR HHAaaHa Ry piel Rl f@@ﬁ&%‘fﬁ%%@ﬂ?go the

adjacently inward from the first sensor drive terminal 250 and the secon
boarskPBOrdrjvizderfainal R 40O Withthechearg=200g, an ink drop or

foreign matter infiltrating from either end can be detected immediately at
(009t pMﬁfifﬁiﬂméithat shorting occurs between 5 the first sensor drive

terminal 25 the short detection terminal 210, or between th d
L TRt RaACE ZHREP SO U e SaCorfhS ST HERLeaN AN SroLRper ron

eacﬂh&@é@'&‘aﬁ‘é“smJif%%ilea%:ﬁﬁs‘i"é’ﬁoﬁr upal 250 or the ﬁefﬂﬁ‘% feBloard 2000

drive terminal 290 shou ort to another terminal, in the case whére

descHMBENGdSidUSIHO SPETK S4AP, Rathedikendhe Hkaikeod b X4 ERR % Rigtended

that shorting between the first 10sensor drive terminal 250 and the short
portigetedicriddratibbé 249 e orbetnsfeth theseeomehabns osdiivial tefraaab 29Q¢ 200
and the second short detection terminal 240, will occur at the same time.

pertainingdsuEinerabRAtng érand frackinsbitarrie ximitinaitstheriavwe secmedof the

sensor.drive terminal 290 to anogher terminal can be detected reliably. As, .
o TR e e 208 SPHTh A GRS PLOEGR & i i

shap® R RdHfst sensor drive terminal 250 of the board 200c described sarlier.
Specifically, the each of the terminals 250 —290 has an extended portion situated at
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

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

“high-voltage sensor driving voltage is applied are positioned at the two ends of the

- single row of the terminal group, with the first short detection terminal 210 and the
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15memory control circuit 501 and the cartridge detection/short detection
circuit 502) caused by the shorting can be prevented or minimized.
IJF0‘{’5‘554]Variation 7:  On the board 200h depicted in FIG. 150, the
terminals 210 -290 have elongated sha?ﬁe extending over a distance
equivalent to two rows of the board 200 pertaining 20to the embodiment,
secqnd shanhdetastian ttetmirfals? 48 meep deiivetsr aviremi g2S0aaut tme I firstvedrar from the
detection terminal 210 of the board 200e described previously. The

first SRRSOy tnieaniigt 229 and dhinsacpra s o ive damang) #20. |
bal.cp jin FIG. 1 t th ding cqniact forming .

oo D L 00 Wi eeP e tore Ba ke L eBd S ther

endtégrl%@@%@é%?é'@if%%gﬁa%ﬁ@%ﬁg 8nﬁ‘§|¥9€8€@tﬂ£ﬂ”§48r@r\"’ 'Q t@&rsthgtween

orthogonal direction to the insertion direction R, in a manner similar to

the Bestd g deiserathrP\PS0 dnd, ke therQRid 2008 tEimfist 380SBF between

drive terminal 250 and the second sensor drive terminal 290 to which the
the ngfrond seps oP BOUPYE g IS29B @andriviag sctind s epiéitact tieen terminal 240. In
positioned at the two ends of the single row of terminals, with the first

the engptdbaictm fisshasasoroidie tEdeghREGRbeteckn eeninnidPia@ terminal
ivel dj thy ir df the first dri .

290 B Y Rt AR F15, 457 e 800 RBor S8 1, g to an ink

dropbgiamgﬂQQ, %ﬂgqmﬁgé{@ﬁ@ﬁ?é}ﬂ@w gﬁé‘r? #Ratp%ﬁgrgég' B %rgnz&ogﬁrst

described above. [0096] Variation 8: ° The first short detection terminal

sensalQieil thesbonial 200 depigiedsinol QelfAibAS a-FINL AL RAGREAMhe
the left side in the drawing, as compared to the first short detection

secabdiens 1 0rivettierbuaat 20D aret ttheisg ¢orth s konb detaetibnAdditionalB40, will
10the first short detection terminal 210 of the board 200i has an extended

occtﬁ’o?ﬁahe same time. Consequently, shorting of the first sensor drive terminal 250
or the second sensor drive terminal 290 to another terminal can be detected reliably.
As a result, damage to the memory 203 and the printing apparatus 1000 circuits (the
memory control circuit 501 and the cartridge detection/short detection circuit 502)
caused by the shorting can be prevented or minimized.
[0094] Variation 7:

On the board 200h depicted in FIG. 15C, the terminals 210 -290 have elongated

shape extending over a distance equivalent to two rows of the board 200 pertaining

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.

[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 230 and the second sensor drive terminal 290 to which the high—voltage
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reaching from the left edge portion to the vicinity of the lower edge of the
lower row. The extended portion is situated to the left of the first sensor
PFO4PATVe terminal 250 in the lower row. In other words, the extended portion is
disposed to further from the middle ofthe terminal group in a direction
substantially orthogonal to the insertion 15direction R than the first sensor
sensaitivavieaninih280s lapihis ¢ ase, nobiieasdvidvibd wteemdsobfitbderimgimlow of
as a whole, the first short detection terminal 210 is situated outwardly (to

termigrlsietitidiectitpb het s ARt inT daaning 4 B ond e sasped fheskstection
.of ontact portion CP of the terminal, .of the contac tions OP of all

torm e AT 1 2550 e PR DeH P PR & SehEBrrave

te rmiwmiwla%%qgg '§etg'§nq]§eﬁ'§ﬂﬁt§rqv_%t %Qﬁ-rﬁ#é? %Q.SIABOEF i, I@e H'@gf%r'@ 200h
the same manner as in the embodiment. Also, shorting between the first

affor€A90aGTAR {fMmRALAR G dRHJES Hfshsheshaetamtivadesmbadl 230 that
includes the contact portion CP adjacent to the contact portion OP of the

[0096irst VarisbiodrRze terminal 250 is detected. Accordingly, the board 200i
pertaining to this variation affords advantages similar to the board 200 25

Theefishihtptd fedestipadpramnal gdlimiie PamididioderiakddroplffortfA has a
t dge can be detected instantly, and damage to the circuits, of the
shap e P SbAPA GELO0B S BEVBRET ooy hrot shor
detedDHRzRAAAHANAN. 3058 BEJIE BhA deleaioniarmunal sl Anatiiany,
extended portion, the length of a first portion’ PFO4P47* 39 that is a
the fipstiaoadjacsstida themireunferentinbadge KLU fisst shestidatedigbrtion
terminal 210 among the circumferential edge of the first sensor drive
reachigghfiah 260 leétedes tongon sesbosvnianiEiGofl 818, Ihwedeede affthieefieier row.
portion is longer than that of a second portion that is a portion adjacent to

The axiepdedmesania edgatef iR e deiefiinalivdoansongitive da1BHEaANed0 in
circumferential edge of the first sensor drive termipal 250, As a resul

the Qe R S i o BHG S P oo e e g the

middIENAtiletREHAR-Ierrang iR 104 examB S thRiRS LB TYERA P B L ins ertion
shorting, there is a high possibility that the first sensor drive terminal 250

directdon Fhehtirstisb ditsdeieation deiraibatdihal a2 BOsHarthig.cheepithirgbssthéawed in
sensor driving voltage 10is suspended and problems caused by shorting

termsoptibditarsenaorsiAvehelentihel Bsd sharfotede etionifarminmba s situated

d with high bapility. [0097] The first short detection . .
oo S Sl gk oy 00o7L Toe st prdecrion oo
termsogfq:ﬂg ﬂmé@€ é%ﬁ@ﬂ%‘iﬁgﬁﬁ%%ﬁﬁfmé@a ?El%%éﬁ?a@? %E)q‘t?rgl% 615 of all of

shown in FIG 16C, the extended portion of the first short detection

the tdeknaR 210 -1y the keatdAQUesieoasdrameunrerdeiste Igwes tightinbl 250

the first sensor drive terminal 250 along the circumferential edge of the
is thefinstessihgsaredrive Heeminak2m8t Assition (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 GP adjacent to the

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

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

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

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

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

short detection terminal 210 has the extended portion, the length of a first portion
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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
PFO4RAT terminal other than the first short detection terminal 210 are shorting,

there is a higher possibility 20the sensdr driving voltage is suspended and

problems caused by shorting of the first sensor drive terminal 250 to
thatgisaarertéemartireantbi ey einedrderediisbdd {208 ieh Erfitssbbidrdetection

detection terminal 210 of the board 200q in FIG. 160 has the longer
termipal 10350008 T isarithwnhetesiink edse ebthe it aorsohithe berminal 250

00i and 2Q0p. h i D, th t d_portion qf the first
b TR S Y 1B 18 KR 00K & EF O dpyafer then that
of alBERUAD PUFELIPHHRRSE Q%r@foﬁh%éﬁ%eﬁﬁnﬁpﬁﬁé'\éﬁf%gm%n%%? A% Ee reset

circumferential edge of the first sensor drive terminal 250. In other words,
ternihalizfishor iictpelion sagminalcabdisrépanad SU2s ¥ shEraraddbesirstrive

sensor drive terminal 250 completely. As a result, PFO4P47* 40 the
terminratRo6k the Arstpditiomhén the Foatds208orisiivegsrthimmalta0inrndebosirtl other

2001 and 200p. Accordingly, when the first sensor drive terminal 250 and
thanthefisslopher trigt enbionstesminalieibion rremmis 2he spsehtruminal 260 are

here.is a higher possibility.the sensar dgving voltage is suspend d
Sho%‘r%%lgﬁr‘r%ecégugeﬁcfggyps Sc?r'%h}gyoﬁ?ﬁ% ﬁ}gt USSR flg\% M R %?32%1 and the
first M desatRa! %%Pﬁ\'}eﬂg‘l RS CﬁQc&QQ%%lf%ﬁé‘%ﬁsﬁ 'élrﬁ'/%g voltage

16A-C, board 200i, 200p, 2009 are added the direction in w_hlc the
is suppRiatedfdhe Brobrinst caiestay tenatnab Ot ielorateskAdiAcANY 8rfhinal 250

portion of the sensor drive terminal 250 by providing the extended portion
to anpther Rgsméialrede teetivg tentrdair2d@iutbdur ttb drig200prtimleiitynded
tion of the first short 10detection terminal 210 located adjacently to left

(009 ek tigtirbesk dsip efive terminal 250 af shateeardirdioin thbarkeC has the
o R RO 0 e, DSt S P 18 oo

itself is located adjacently to upper border o

As sRERMiPIIOSIECitgelion oh #aa PeartianfifRStaLR M AINANE: AP ninal 210

board 200p, in addition to above-mentioned two directions, the
of thSpated Ao petivanalstfw i sighoridetecinnde Hpad 2kkisilee@tor drive
adjacently to
terminal 250 along the circumferential edge of the first sensor drive terminal 250. As
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

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
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,



10

15

20

25

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
PFO4Ection terminal 210 is located adjacently to right border of the first
sensor drive terminal 250 in lateral diréction away from an edge of the ink
cartridge 100. In other words, 20about board 200q, at least a potion of the
the feneshoit teadbtdrrritioinan 1he borshfPadialomety thanetfisgtiscthsoboard 200i

jve terminal 250 in all direction. [0100] When the first sensor drive
a"d% RS 5AEYe HRRAIt O BFTh SR TG (S0 8 TRIEcRBY, Aotk BN InED other

in ink.drap or,other object infiltrating from the direction in s
e B o L <CUTI LA EARA 16T Tobahigher Possbiy
the %5&@%@0%%%@9@&%%&BSLﬁS'b?%FHH(Q E%%WL@S%OIE%E 5¥ %he first
much high possibility that the first sensor drive terminal 250 and the Tirst
senstodrileleetivintarafioao2dfbaiersteriing| AarobdiRgbudrallesPscausas
by shorting of the first sensor drive terminal 250 to another terminal by ink
[00%bp dvsoherobie dTlRHirEMC PiF@ud 20014 20 200eh atisedibsicdre kitrection in
whi pﬁre ented or reduced with much high probability. In the present variations,
1
b

RS it Yrthehish drtietientaoRtelRihi e atrb adiacently to a
portﬂlhegfi(%ﬂéns\grb igh Hﬂ'ﬁ/g@ trSnQi?lrtl ﬁiﬁé?ﬁé?&ﬂﬁ%ﬁégﬁged tégggs}éfzgg % r’che first

rive terminal %%ro are aqgjacen

sho&rebé%mﬁaeéﬁ%q@@wbpﬂm%%éirfé@f?@ﬁQ%%%JS&E&%‘é‘éﬁ%% éc?w first short

another terminal with much high probability. [0101]in the boar

- dete20p, 200tre2dhilog s0chisdyacierion tenbfihe filst JFar S eteetithsor drive

terminal 210 on the left side is furnished with a structure having the

termiseb RG8dperirsarab Sirtssivatiovsrbatdie wdet dfetpessibleatorfdgeisiothend the

second 10short detection terminal 240 on the right side with a structure

firsty ARy datasiendesmisrlon dritsaliito forring AfinsAHivdtacemar feprsipmpf the
R T T T R EC B
MearRfte 286D @SaHIPDER SRRSO (AL 0LV AR two directions, the
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,
about board 200q, at [east 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

adjacently to the portion of the first sensor drive terminal 250, there is a much high

possibility that the first sensor drive terminal 250 and the first short detection

terminal 210 are shorting. Accordingly, problems caused by shorting of the first

sensor drive terminal 250 to another terminal by ink drop or other object infiltrating
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15The board 200j depicted in FIG. 16B, like the board 200f described
reviously in Variation 5, has an integral terminal 215 wherein the first
PFO‘E%“&H detection terminal 210 and the ground terminal 220 in the board 200
pertaining to the embodiment are integf}élly formed as a single member.
The integral terminal 215 of the board 200j differs in shape from the
fromsplaidispeiion 225 be theeveried200f etbseribadthreniohdiigh probability. In the

20Specifically, the integral terminal 215 of the board 200, like the first
Pregei v aERILeDt thfnidpDdedop erksbard o b s sharedategtinatisirainal 210

| t the left side, and xtended portjon
oo I A R G B oo
driviOsEi R D5 his Caska ahaniages RDAI9ES Lﬁ?égetnpssgrolfetgﬁc%%iprrggﬁ%%s caused

pertaining to Variation 8 are attained, while reducing the 25num
by giredirion tiefirendepads needesrtamie2soas alkd) etifnal with much high
embodiment and variations described hereinabove, all of the terminals are
probadilited on the board 200, but it is not necessary that all terminals be
ated on the board 200. For example, it would be acceptable for some

SI . . . 1 . . "
[m%ijhelfbmﬁrﬁ%“’tgs BRI 200 nertateins kotibinasiatjorp pokike first
' tridae,100. B of specific examples, Variation 10 and Variation
s e AR B Y S SR A0 e
extohtRd}ShaVLAREADEAERUEAN® S COBEIH CLULABINI IRAR ALK sqoond
cartridges pertaining to variations. FIGS. 18A-D show cross se_ctlon_s A-
shortb dadti@Fterminal QMM bhatiatiaghitOside Tenbo i 20K deRisteth il HiGEnded
17A is furnished with seven terminals 210 -240 and 260 -280, out of the
portinfeiteasitin o0k heoliriiralse dledebtdioted 68l dithecmbugithefithe first
Out of the nine terminals 210 -290 furnished to the board 200 of the
shorf tEmEREMIREIHIdpGbisIseRs e wrd: dhpsvrtridEiasantharpantages
the second sor drive tegminal 290, The board 200k pertaining to
o A ePbiT L 2LR, POV 3 ERLrnact  Sbm ez
[010gTIudgsthailosations where the first sensor drive terminal 250 and the
second sensor drive terminal 290 were disposed on the board 200

Thertaining2@0ihie pratatlim E1G. Ti68 Nitehe s BayrdaG0hes8ABed previously in

15indicated by the solid lines Nil, or the shape indicated by the broken
Varigigg RiThagan 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.

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
yicinity of the lower edge of the lower row. In this case, advantages analogous to
those of the board 200i pertaining to Variation 8 are attained, while reducing the
number of production steps and parts needed for the board.

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

on the board 200. For example, it would be acceptable for some of the terminals to
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FIG. 17A. Terminals 150 and 190 having function similar to the first
gpsor drive terminal 250 and the second sensor drive terminal 290 of the
PFO 34rd 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 20and 190 are situated at locations
be Lhitrging e dnvsipbhBihgfahsainkieasiddae rhiaRyBavantistegific examples,

J0105].A-A s.section viewed in FIG. 17A is depicted in FIG. 18A. As
Va”%ﬁ‘é’v‘h]]‘ ahE VRRTS Y bl g drrsribad belpw i) aaprpevieRiGR. 17A -

n Nil-of ng the terminal 150, is situated between the _ .
o B0 e B A R i i e oprae of nk
cartidRdYEntamire AdSvaipRNBhs RO TEikeH fLptWihe SLaWind; &8 RUIA o DD in
depressed portion DE is situated between the terminal 190 and the
FIG.atfacent terminals 280, 240. PFO4P47* 43 [0106] According to this
variation, the following advantages are afforded in addition to those
L0104d 5104 8iateMhboard 200 pertaining to the embodiment. If an ink drop

forei ter should infiltrate from the end of the ink cartridge 100
érgazfeﬁ{ﬁrﬁ%%%ée@é?ﬁ%m RIGilEecbniurpishsdmithreven kessain o dith —240

o S NS o SRS R S e o

shorting of

embadidHiEatg BYkHEOR;RL tsiEnTeatier CaB0RR FHITRASHRIEYRDIES-2H 200 of the

minimized. [0107]Variation 11: The board 200m depicted in F_IG-. 17/B, -
embegihemthahd bving the0hdtehesthd firdy 52 dfpediaivingraivarEs®andiie second
instead furnished with through-holes HL situated at locations

sensggfEvSolRITNe AR01dhmibaerdIRSRkihefirstivgrsothiswatatitngs Foenished

.., an e secqnd or.drive terminal 290 are situated on the board 200 .
with Eég%ir‘ﬁ%é%@tﬁéﬁgfﬂ SHirRERE B-Broasthatdnsiidrthsiperiigng mbpge the first

Tel i t rrangements of the ink cartri 00 .
S o Ak aton 11 S s 8 <ol G R ST g sigpgsed or
the Wﬁaiﬂtlmﬂ@r‘t’éﬂ}ﬂméoiblt@aemﬁm%&?ﬁ{@ﬂ@ﬁ"ﬁé Wlbhes may have the shape
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

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
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 180 and the adjacent terminals 280, 240.
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depressed portions DE are situated between the terminals 150, 190 and
the adjacent terminals. Accordingly, the ink cartridge 100 pertaining to this
PRO4P4 ation affords advantages analogous_to those of the ink cartridge 100
pertaining to Variation 10. [0108]Variaﬂ?)n 12: 20In the boards pertaining
to_.the embodiment and variations, all terminals are connected to one of
[0108bmdtyruding dashisovariationo il elltveimadyantaeeladeaftorday in addition
terminal that is not connected to any device. An example of such type of

to these 3RplPEAr B uLRe haad 2QPapertaining faiherrhrdmsmdsan opkdrop or

A- w fourth diagrams depjcting boards pertaining to ..
fore g R S S B FRLee it e FTBRPra e sigiing to
isf [ i r I rmi [
R s 900 e K erhare a1 E et e
surrtemdinglshal erARRfdF0ing the veneind? FO% RAE 4y QWAGHLNST WS erminal
row of board 200r is the same as those of the terminals of board 200 in
150 gretbmboydnineht ¥d thauetade deatetoabtoe therrohfitoatittednk0ddp] dhéoreign
board 200r shown in FIG. 19A has the dummy terminals DT between the
mattge can 86 BthelrenEwertss anmimize dinderside (the insertion direction
ile e lower row. The dummy terminals DT, for example, are made
[0102?jth)e\99%§r%1tgéor?1a\1‘\tl§rial as other terminal 210-290. FIG. 19C shows E-E
Tﬁ@é@ﬁﬁ@@rﬂﬂ&&ﬂm@_@m.t?‘?@,'0%{%QTthEH%Qum%é&LeﬂﬁﬁgﬁﬁsWﬁ or NT2
has about the same thickness as other terminal 210-290. |0111] The
pertainimpyotéfaniatism 0D decifet setopingshvayviereiBroabitH AN ENiQMted at
10the contact forming members 403, for example, dust when ink cartridge
locatjosiserraeneddingiteatireth critisrenable tthpréivens éosigriobietédndnal 250
eing brought to the terminal to be contacted by contact forming member

- and (e RGP R AR e Yrdesaias) 270 ete sitraiemson timcd oot 20fhearimining to

the egﬂBtBiﬁﬁg%%90é§§Fé?%Qa§n‘3éde%{1t9§ﬁaﬁQ%‘%’ (";‘.ﬂdFﬁ?;P'i‘?\éef‘st E‘E’g{f‘%éa[%‘ﬁ% 1B. Other

tween the termina e contac rming member

arraR@MdrAQUTSIMINAKNL BHRi db2A e theashinymy tesminal PTibswvesh 6 e as

first sensor drive terminal 250 and the short detection terminal 210, so you
thosearf'tbayink 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:

In the boards pertaining to the embodiment and variations, all terminals are

‘connected to one of memory 203 and sensor 104, However, the board may include

dummy terminal that is not connected to any device. An example of such type of the
board will be described as Variation 12 with reference to FIGS. 19A-D. FIGS. 19A-D
show fourth diagrams depicting boards pertaining to variations.

[_0109] The board 200r includes the upper row formed by four terminals and the
Ibwer row formed by five terminals, as with the board 200 pertaining to the

embodiment. Arrangement and function of the terminals 210 — 290 forming the upper
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first sensor drive terminal 250 is located adjacent to first short detection

terminal 210. However, the dummy terminals DT is not connected to
PFO%‘E{%OW 203 and not 20connected to the apparatus-side terminals

510-590 on printing apparatus 1000. T‘H‘erefore, the shorting between the

first sensor drive terminal 250 and the dummy terminals DT never cause
row and shsbleweracwrefihsgr 42080 is ¢ 1RO Gruenaafidrosearkithg ¢ffenisals of board
anaE)gou to the board 200 pertaining to the embodiment. That is to say, '

200 ip S0F REDRYIEshos Octish detrieddrss thitiro tthareel Bsomithedlocated

di [ hort detectjan, t inal 210 i ' [
L e
uppdP Adeast %MPIH%PFJQ?JH&%PH?&%HH){&FSE“@{%' .%§9ré%W Hte%tion side) of

terminal connected to memory 203 (terminal 220,230,260-280

the lberehetnebhariaiegstantrireaiDTofoeameRIeAIOMelePFHAAR 44 i material
shorting between the first sensor drive terminal 250 and the first short

as ofasdeomireh?he290. MGUtHG deses Erebicsbsensecidoivériendinglbiny
is sub Lantially located adjacent to first short detection terminal 210.
termmals EleHas dHRvkrstinels AT has abesb thrivems Hirlinso dsoetber
rihto.a er terminal or terminals 5due to the ink drop or the water
termzagpt,zttﬂ)er%&l’?a high likelihood that the first sensor drive terminal 250 will
[01 13@0”'@\4%% f@‘ﬁﬁj}gg E?f@m&lgcﬁépm@laﬁgff@%}ﬂh m)ﬁ OOL{[BHBQIIGH'E on
sensor driving voltage is suspend and damage to the circuits o fhe

the coetactyf263iagchiheliatesappasatiiepld et waashbynshestineiean be is
prevented or reduced. 10[0113]Variation 13: The boards pertaining to
attaghedarbdefinsbedaitivaeales, tasosheent ifofdlien Dbiwetdirsanibeihgbtheght to
ounted on a ink cartridge 100 used for -on carriage” type printer.

board
the ‘ﬁ%%@é&f’tﬁé B68HAS SERARG RethEERBE dMPheaRPddfrtionamAly Hee first
R G

cartridg off carriage" type printér wi

and WItH ESERERCA{ACE Hail gl M Gndh ﬂ@%&§h9%@@g&%ﬁvﬁ)mﬂ%%ember

the construction of the ink cartridge pertaining to the variation 13. FIG
403. shows a picture of the ink cartridge pertaining to the variation 13 being

attached to the printer. [0114]Ink cartridge 100b pertaining to Variation 13
[0112] cotigubraarm R Rfltateseswm im BIShnl St has thgeduymeyprameimaed Dhetween the

which tk&g.ink cartr,idgi is.not installed on a carriage. Off carriage type

e ] . !
first BRRSrs KRy BICal7 Il -2ed hpriiart dre sHioedermieal étbiggetrn can't say
first §Hﬁ§dﬁ%§%ﬂ%ﬂ£&t%§o%elb’c%€é‘é‘ %Ej‘arx%%w:ntgl |rstt| %ngptedgwlfe%%{é“di%?rsninal

employed in on-carriage type printers.
210. However, the dummy terminals DT is not connected to memory 203 and not
connected to the apparatus—side terminals 510-590 on printing apparatus 1000.
Therefore, the shorting between the first sensor drive terminal 250 and the dummy
terminals DT never cause any problem. Accordingly, the board 200r can afford
working effects analogous to the board 200 pertaining to the embodiment. That is to
say, a.bout the board 200r, even if first sensor drive terminal 250 is not located
adjacent to first short detection terminal 210 in a precise sense, at least a portion of
the first short detection terminal 210 is arranged relative to at least a portion of the

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

220, 230, 260-280) therebetween in at least one direction, for the detection of
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[0115] Ink cartridge 100b comprises a housing 1001 containing ink, a

hoard 25mounting portion 1050 for mounting board 200, an ink feed
PFOSHice 1020 for supplying ink from a hoysing 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.
shonting hgbvesitheftishsaisek ddveideening 2Efand theficiRIFFtdeteation

the side thereof (i.e. the depth_direction) extending perpendicular to the
tori o QAP 688 pOl RO A 6RO M rAYE HoT 25 e sHBBantially

Iocaqgﬁq{ﬂgléﬁl %Fs@%ﬂ& e&gjc%gﬁ%irrl.et%li'or}h;ﬁhf]'fflﬁt]é)%r)s%hi of h,eln the event
depth-wise dimension to the width-wise dimension or boa )
thatCy FReedassdr i e tdIenina. 233 Inculi HEARL HARSATUHRIAdO erminals
As in the case of the above-mentioned embodiment, board 200 is
due pgositieriell iyomearns®itxss Halp, AB2rand bQﬁgiﬂmél@Wﬂﬁ?QHéeﬁrQﬂ sensor
. the board mounting portion 1050 of ink cartridge 1006. [0117]As shown in
drivegripina),A8R wiltshiag the thi sherdirtadiomineatmipain?dQ 26thelyuidea result,
portions 1040 of ink cartridge 10013 guide the guide pins 2040 on the
the BHHRHF © ﬁ?&ﬁﬂ{eg&yé?a R 68&&?@‘1@5'6? darREstorite AbzetuRf the
' afifi 0 rjate ntacted/coupled with a contact
e o P Y R R B e R evented or
redublg.insertion direction of ink cartridge 10013 is indicated by arrow R in
FIG. 21. The insertion direction R on board 200 in this 15variation is the
[0118dme\asititiatnnithe above-mentioned embodiment. [0118]Ink cartridge
100b used for off carriage type printer pertaining to this variation can

Thiebeat ¢y reditrieipedisicing embssimantisodingriftinadiras seson drifeG. 2, are

terminal 250 to anpther terminal as in the ¢case of the embodjment and
desciThed8hEhe BamAAHOIE A LT TAFAHSS 180 Used for ' on carriage” type

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
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
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 employed in on—carriage type printers.

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

installation in the printer. The exterior dimensions of ink cartridge 100b are such
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Configuration of the ink cartridge for -on carriage” type printer shown in
PFO‘E)I&%* 2 is one example among many. Configuration of the ink cartridge for
-on carriage- type printer is not limited tq 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
that thrsifeisheseaidiink e ierfd sirestinn axteadinppapertEaRshoweaside on

.second diggram of the struction of the ink cartridge pertaining tQ
WhiSH SR R RI6 90NN £XiATBRSFRR Ot ORISR R imfoneer than

i iniRg to iation.14. O4P4r* 47 [0120] As shown in . .
the . The eI o0l SRt oo Vet R o e wiee
dim&Rsis M fLOdA:d0end S S §QRSR 48R rRRIRG H AL TarLe Oh B8 er, for
housing 101b, as with ink cartridge 100 in the embodiment, there is
exaiarlaed an ink supply orifice 110b into which the ink supply needle inserts
when ink cartridge 1006 5is attached to the holder 4b. The board 200 is
[0118bunfsiirttnechincrisie @haves pertiinactiomsidbnenthb deyrdt2886s positioned

b .ﬂgY-axis us direction side face) of the housing 101 as with ink cartridge
Y R A SRR BT S g saases anideakeardifounting

portidf H)Qgﬁdo%(?ﬁg%mg,ﬁw%q%g?nt. The sensor 104b is embedded in the

side wall of the housing 1 and used for detection of remaining ink
[011lzVel. Apakoladh ¥aha F,n@ﬁgﬁﬁiﬁ@%lﬁ?ﬁ%‘é‘%ﬂ%&&frmgeh%%r A EAnter,
the ink cartridge 100b is attached to the holder 4b is mounted on the
the gpidermidaaisti@4of iakecatthiedeo180tg LAdd tioghid 2 Pirfixate® the 1Rk printer
cartridge 100b to the holder 4b. The insertion direction when the ink
so thafHhir)borrdume wrtinm eetiand ABMénkferdaodifiestid A28 andvaiR fieel| @ifice
103€?§r Z-axis IElus d{'rection.)é as#'th th? ink cartridge 100 in 15the -
eATBSRRIERI 3G 1% PP SRRy B S B R hRip R dnte Fegsharifice
P i ti -axis direction side).of housing 101b close to .
so20f 4 30 R SR R ) BT AR P Peorric
100cantagiowtéud claseworaisoFIesaanding prien & tiesidenalbAfEBS d 200 in this
holder 4b when the ink cartridge 100b is 20attached to the holder 4b. This
varigitendntththedmie carttitgein 866 &omanméntjdned enxtad direation from its
ideal position on the holder 4b. Specifically, the displacement preventers
[0118h1 ok eestridee A9k usnither @hheraisevtyRe BUaterDe tritinecisethis
Variatggnu per side of the 1Q0b from ?Wingin in X-axial direction taking the ink

SUPPR Orice T108" dS AHCaR &R F&éti%%%ﬁﬁ?eb&s“&%‘éﬂ%e PreJiistesgnsor drive
termitiaP ﬁ[ﬁﬂSQﬁ@'ﬁeZQ%fﬁH%ghﬁ tﬂ@‘&%‘é %%@%%Bgéﬁﬁegg%rﬁidz\%giations

(FIG. 3) and keep the terminals
described above.

[0119] Variation 14:
Configuration of the ink cartridge for “on carriage” type printer shown in FIG. 2 is

one example among many. Configuration of the ink cartridge for “on carriage” type

~ printer is not limited to this. Other configuration of the ink cartridge for “on carriage”

type printer shall be described as Variation 14 with reference to FIGS. 22 —24. FIG 22

-shows a first diagram of the construction of the ink cartridge pertaining to Variation

14. FIG 23 shows a second diagram of the construction of the ink cartridge pertaining
to variation 14. FIG 24 shows a third diagram of the construction of the ink cartridge

pertaining to Variation 14.
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210 -290 in the correct position so as to contact the corresponding
R0 j}:)*arat_us-side terminal 410 -490 correctly. PFO4P47* 48 [0122] The
electrical arrangements of the ink cartrijge 1006 pertaining to Variation 14
is identical with those of the ink cartridge 100 pertaining to
ahove-embodiment described with reference to AG. 7. So, the description
[o1 %Hirecﬁﬁssbﬁ%ﬂe@. Fde8313handk2Sattiiel dek 10t staeal 9 penvaininmto1Mariation

.affords the fallowjng, Swork in addition to the same working

' in fect
14 SR RS HTR . DRy B LT DR ATFES Ao B An AR ST deof the
ink caktri has ispl e reventers P01 -PO4, it.can .
o e OB ke BRI e ot e e am ink
supp$yesianbed 1oBhadoldecAnE SRRAaHYISINGEHIG isRlaGRRRNhREYRRIRES 1006
P03 and PO4 are lateral to the terminals 210 -290 on the board 200,
is ati@ekedracylef pokitodbgTofeibe sednZiD@lis 240R2Q iathe ltwidieside (Z-axis plus
corresponding apparatus-side terminals can be improved. Further, as '

diregfdep fide) witfherfemcteas KXGagisinir divert 06idé dasen) suft héveousing 101

terminal 250, and the second sensor drive terminal 290 are arranged at
as WLl A Df @éetiﬂﬁi%@%m“%% iSonfigaticsy efithebrardA 9 is

idenfiRd NRRSHRSLEFT ST HVE e Imina if%%@r%%%ﬁ%é?ﬁ b is, gmbedded in the

15displacement preventers PO4 an 4 respe IS lea

side IREINQFIRE HRSATEUPRY M PSP RPLRELRE 5203 thYRE INRVEP Hook 120b

and the second sensor drive terminal 290. Therefore, the false contact
that betgeges thidhteratirtdle: 260t 20QHe hWhlidéy ighweltageisntpplieddrd 1008 is
of the non-corresponding apparatus-side terminals can be prevented or

attagagddedtirplmider Ak umsitatedamtibouarsPedlnahthenfitardifaset obibe
ft 00h-, 200s, shown jn FIGS. 14-19 can b ted on th

o S o et B LSRR A6 7

insergﬁzmcéﬁ%éz@igrl:%e%7&'gi géPtﬁl:%«? 1 668-,%@3&'% 3§ 'Fo”l?\gt Pléaelm ﬁ}/ is a

e 25disposed within the depressed portions n Variation 10 and

dire XRMAEPBrIVEIBSHIPED. 22 (Z-axis plus direction) as with the ink cartridge 100 in

the embodiment.

[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
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
lateral to the ferminals 210 ~290 on the board 200 (FIG. 3) and keep the terminals
210 -290 in the correct position so as to contact the corresponding apparatus—side

terminal 410 -490 correctly.
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above, i.e. between the terminals 150, 190 and the board. By so doing,
PEO 'tpb]grops or condensed water, which can easily cause shorting of the
erminals 150, 190 to other terminals, ¢gn be effectively absorbed by the
porous elements PO. Accordingly, this PFO4P47* 49 design also affords
vantages ana_lo%)us to those of Variation 10 and Variation 11

(01288 cuddiselpBiicabarapsemersmpbimént Rartidand 9k eettrigiea 6o Variation

isig%ﬁsh?d w'tq; a sens,ro{h10.4 Igpiezoeég}g(;;r@g—zIement), and memory 203 as

14 ig idenice Ity G i SaLp BRY AP RE (fethRearmRggiment

desdMHRAIRR S8EFOL JO4ABEEEMENRAN RO e'é%S%ﬁ%H‘?lL%r%@ [segsq{&lgfl
may be a sensor of a type that detects the properties or evel ofin eby

[0128kansIef Axpbdngivgsagmiogbr dMingitynansnle faridas 400N iowing
measuring its resistance. In the embodiment, among the plurality of the

workingiefs ctseigenistitid 04 dstheosmted wor kieghefisitg 26 kisnththeaneianesyi 00
203 is mounted on the 10board 200. However, the arrangements of the

Pertgitingite ok e mbodisieate Hiocmthednl awstedeetiOUmraithenisplocement

exampl e ory 203 and the board 200 may be separate, and the
preveritert E’Eﬁs Lo aner SR oG ANEPORTHRNHiERIpge PNt when the

memory

e ingivi ' i ntegrated intq a gircyit
o RO ML SR IR SH08 S

prevEltePscRIQn dha POSIaE: 150031 AbthrebRAHIRAQ- 149 PEfarRdt@board 200,

terminals connected to a device to which relatively high voltage among
accutesylafalityitibthiesdel ihes tareniabn §¢0 r2pOsititiniy oftth eHir siseasssnding
drive terminal 250 and the second sensor drive terminal 290 described

appagaiiRs sigR el camhedrarey adi dHeth s vasicle seribied lyildw ofirages to
the plura)jty af the devices.are arranged in positions of the ,

G T LT p———

termi) 296! e BratRd ARPUAHSAGQT CRUSS }_45%%3?6996{)‘{"%@ 108 the sensor

terminal connected to the device to which relatively high voltage and 'the

driveteemitiahcof0esigdiie Swsdevicerdsoniaichy elativial 1290\WEagr 64t B8 the
prevented or reduced. [0127] In above-mentioned embodiment, five

displenemaatsrorverinon BB {00 F Q80 e 25260VER0) Tars lwad terrinipats/fonent of
sensor. 104 (250, 290) are employed, however, other number of terminals

accufagy B8 REFHOPERTEHS thespediivaritmintle2d8.ad ths exepsicetror drive
termﬁ%r@@@! %%%?8%?& Lc%éhfea s%vti::%en%(a)cv’grl])ig wrgc!:?lti%/heéytgera ga%%n&% to which
high voltage is applied and one of the non~corresponding apparatus—side terminals
can be prevented or reduced.

[0124] As substitute for the board 200 in the embodiment, one of the boards .200b—
2_003 shown in FIGS. 14 -19 can be mounted on the ink cartridge 100b shown in FIG.
22- 24.

[0125] Other Variations:

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

terminals, can be effectively absorbed by the porous elements PO. Accordingly, this
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PFO4P47* 50 be one. In this case, such terminal may be arranged in a
ition of any of the terminals 250, 290 described above. [0128]
hereas in the embodiment herein th% jnvention is implemented in an ink
cartridge 100, implementation thereof is not limited to ink cartridges, with
.Simplementation in a similar manner to receptacles containin% other types

desigh airtind frdendr ateRessarerusing Herssort Yaviatioroi@anv Nariation 11

PF04

. re a&j tg the arrangements of the main control circuit 40 and the carriage
discusse Ve, o .
circuit 00N the printing apparatus, portions of these arrangements

[0126)Plemented Hyosathaidwaie ‘_ER&"M‘%%‘? g foR's 6. %%%a ensor
nied t @éﬂp oft g

software, and 10conversely portions implemented through software coul

104 ijpstead|bethizpitenasnieddhdongmbay doares Kh3piuvante Bramsidintes: however,

material container and board pertaining to the invention have been shown
the plndadibsorfiibe cetivebasis vhtHenimt ddimeahand Wadiatidmmimeory 203. For
embodiments of the invention described herein are merely intended to
examplsitthe $s0PRfe/Q4iamghss heemsenaba, kg Ehplidetretimibaionoperties or
hereof. Various madifications and improvements, of the invention are
Iemltp‘())s[snl XSS G‘Je?paa?ﬁr%%o@ﬁées ?riﬁ!}fnlf%d%_' %‘ﬂw@?e'&*‘a&a@éﬂﬁﬁ 190. and
mealiApREARL el TR AR Al B RE HIAIRS BIRIENR o, the

in the invention. 51 CLAIMS 1.A printing material container detac

sensinsedabicniienddd IBHH & PRANESTIDARE SRERRENTRFOH0D AIeEiPReNEN the
printing apparatus having a print head and a plurality of apparatus-side

boar g A@hdlovinekrditiy aplanatipoftlrsf abparausiside tdrenideaic eoanectet limited
0 an apparatus-side memory control circuit, a pIuraIité/ of second

to thﬁ&ﬁﬁdfhfh&-ﬁ@@?éimﬁ%sF&Srﬁ%@&@@td% appraildiqachidn hoiesd00 may be
sepa(r;‘jalr el',litdr;[Q%Ppgimien orpf%?g%%ntﬁwaénggglpc{%dlsmgy %g]i%rsnt%rl}gd 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
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,
260-280. In this case, damage to the ink éartridge 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
fow voltage can be prevented or reduced.

[0127] In above—mentioned embodiment, five terminals for memory 203 (220, 230,
260-280) and two terminals for sensor 104 (250, 290) are employed, however, other

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

_ example, the terminal connected to the device to which relatively high voltage may
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respectively include a first contact portion for contacting a corresponding
terminal among the plurality of apparatus-side terminals, the at least

be ¢ife WebyRFasenFEttarmmneh vay el asatgecpractefitienrmhenypos the

[, ind terminal ampng the plurality of apparatus-side terminals,
tem?l!?eagt eaé?iggec%éggr% %&E\’)%c?'portion and a part of the plurality of the

Hpt C i in.afirst Lo tantially orthogonal to .
e R R S i
carteRigad 0POIHpNsni Atatianaadrec RERBNU TN S YOI taaEbodRA! to

the insertion direction, the first row is situated further in the insertion
implgireedetiahdn theisdeondamwer dod-ecepitha et leastahiiagsethadtopstast printing

portion is located outermost among the contact portions arranged in the
matgrial sHrlasientswReingwesfiblediedtrdh substantially orthogonal to the

ipsertion directian. 2. The printing material container according to
o1 i o ¥hq a EE RIS R Bh R, BB SRR EFHE Kb e the
carrRREIGNR I HESRCANG 5P, PIAL SHER offhe contact
portions dlo not line up‘li;nI the %@é&%o%ﬁe%%%ﬁ&% %ﬁéhgrslﬁtﬁlréar%%?&?a ts
implenpitias R AEARHIRgrdaRIBodl dvingielytbe GapiafidrrREIPhS BLiResHBlvare, and
row and the contact portions in the second row are arranged in a
convateafle reettersn irepheme ntle d e puighisg fitvedesi alocdd taistenddeeeip idented
any one of Claims 1-3, further comprising: a printing material orifice
thmﬂggt}ﬁrﬁ&%&printing material to the print head of the printing apparatus;

d ..a high voltage circuit connected to the at least one second )
o1 o ] e Bl B8, VRS TR TRIR ARG Inventior

terminal, wherein the r

have2PRH NS AN SR aNBEHRN ISVl detegionrvge sigpakiha *%??fn@ ¥8'r‘{%‘ 8. the

higher than a voltage applied to the memory, and outputs to the printing
emb adlipanaisl ® AitheUiprdritignod Pseabeath k- £asRPOSR N entended to facilitate
remaining-ink-level-detection-use signal, wherein ~  the printing
undegsiending ofttindneentpisem thionsbeoma temitirtads ehehedyiivig dosacond
,gontact portion, and .
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.
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contact portions arranged in the first rgyv is larger than the number of the
first contact portions arranged in the second row. 53 6. The printing
materiaé container according to any one of Claims 1-5, wherein the first

r nger than the second row. 7. The printing material container
according to any one of Claims 1-3, further comprising: a high

voltage circuit to which is applied a voltage higher than a voltage applied

tb. the menmigting matesiaincihrdaiighn vddtagbatilcuini=dableedrda ta tipeiraing
least one second terminal. 8. A board conﬂ%ctable to a(BIuraIiéy

ty of . _
AP AHS B AP ERSTREIL ByRAAR FReRBaTe RPIRE ApbARIS KNG a print
FiERElandnp ARG ERRRAILS RRING ARFNE NSRILANE P BRI OB first

apparatus-side terminals, including a plurality of first apparatus-side
teppraratissesde detanhalsacoapeciet us-sideppanatosysda irEroiguiosirol circuit,

plurality of second apparatus-side terminals connected to an ,
o BLFAII Shseh TR J8UTI0aI CORMBRA J0-Am aRRRpRYS-side

PlgiRVBHaGd'SHERMMARHARRG ARG LBRENPEn kg  at least one

second terminal to which is applied a voltage higher than a voltage
applied tonleeramgmory, wherein the plurality of first terminals

respect'velﬁ include a first contact portion for contacting a corresponding
termina ;fﬁ%‘r%ﬁ

APt Rk BRS GedigNEMAETILY: and the at least
one secgnel e pinelRGHIeS ARar A ARARCHPAREAM0bEYUAGHRE @han a

corresponding terminal among the plurality of apparatus-side terminals,
thaltay eeagplotbts doentcumiaetiEoeion and a part of the plurality of the

the plurality of first terminals respectively include a first contact portion for
contacting a corresponding terminal among the plurality of apparatus-side
terminals,

the at least one second terminal includes a second contact portion for
contacting a corresponding terminal among the plurality of apparatus-side
terminals,

the at least one second contact portion and a part of the plurality of the
first contact portions are arranged in a first row substantially orthogonal to the
insertion direction,

the other part of the plurality of the first contact portions are arranged in a
second row substantially orthogonal to the insertion direction,

the first row is situated further in the insertion direction than the second
row, and

the at least one second contact portion is located outermost among the
contact portions arranged in the first and second rows viewed in a direction

substantially orthogonal to the insertion direction.
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the insertion direction, the first rayy is situated further in the insertion
direction than the second row, and the at least one second contact
portion is located outermo tions arranged in the

t th tact
Brat and 0S-SR AL AC08M S K R PGSRl to the
insertiondirestiqp: @orﬁ@ﬁs%%ﬁ@ ﬂ%qur%@t@%méc%f@ﬁb in théScond

contact portions in the first row and the contact portions'in the second row
aowaarangieangechaheh dmgt afrtheotdmtacopiatiops imaatdin®upne thein the
insertion gjrection. 10. The board according to Claim 9, wherein the
éB?ﬁgtqrb I§5HQn the first row and the contact portions in the second row
are arranged in a staggered arrangement. 11. The board according to any
one of Claims 8-10, further comprising: a high voltage circuit
cbnnectébetpringnat neststiaheostsnadaeronivad, twitdaegm2heleghnvoltage

circuit receives from the printing apparatus _ ,
remainildEiARNESLPABIEE Ih DR Sosl ARt MeCanlarkeingRi he second

velirge %H%p\%%‘?ﬁr&esfﬁﬁé‘é%&&% HiRsts to the printing apparatus an

output signal produced in‘response fo the
remaining-ink-level-detection-use signal, wherein the board
comprisges twq second terminals each havini a second contacitiﬁortion

And the B BABTSHIAIEHB EORIRH RS EREI IS RN ARG LIS AIBS 1-3, Turther

r@tﬁﬂsgg}{@y 55 arranged at each end of the first row. 12. The board
accordingto any one of Claims 8-11, wherein
a printing material orifice that supplies printing material to the

print head of the printing apparatus; and

a high voltage circuit connected to the at least one second terminal,
wherein the high voltage circuit receives from the printing apparatus an
remaining-ink-level-detection-use signal that has a voltage higher than a
voltage applied to the memory, and outputs to the printing apparatus an
output signal produced in response to the remaining-ink-level-detection-use
signal,

wherein

the printing material container comprises two second terminals each
having a second contact portion, and

the second contact portions of the two second terminals are respectively

arranged at each end of the first row.

5. The printing material container according to any one of Claims 1-4,
wherein
the number of the first contact portions arranged in the first row is larger

than the number of the first contact portions arranged in the second row.
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is longer than the second row. 14. Thgdoard according to any one of
Claims 8-10, further comprising: a high voltage circuit to which is applied a
voltage higher than a voltage applied to the memory, wherein the
high voltage circuit is connected to the at least one second terminal. 15. A

Ryinting FRRIGSKHLGRN ARBFiFOPBREAHM: HBRERY RPCATFIBALOANEIAMECL-5,
Claims 8-10; and a high voltage circuit to which is applied a voltage
hijkezithan a voltage applied to the memory, wherein the high

voltage t%{fr%clziuit is connected to the at Ieast(gne second terminal. 16.A
printing Eﬁ%ﬁ%ﬁé@ﬂ@?%ﬁ}ﬂw&wm@ 53 according to Claim 14.

7. The printing material container according to any one of Claims 1-3, further
comprising:

a high voltage circuit to which is applied a voltage higher than a voltage
applied to the memory,

wherein the high voltage circuit is connected to the at least one second

terminal.

8. A board connectable to a plurality of apparatus-side terminals by being
inserted in a prescribed insertion direction into a printing apparatus having a print
head and a plurality of apparatus-side terminals, including a plurality of first
apparatus-side terminals connected to an apparatus-side memory control circuit,
a plurality of second apparatus-side terminals connected to an apparatus-side
high voltage circuit, the board comprising:

a memory;

a plurality of first terminals connected to the memory; and

at least one second terminal to which is applied a voltage higher than a
voltage applied to the memory, wherein

the plurality of first terminals respectively include a first contact portion for
contacting a corresponding terminal among the plurality of apparatus-side
terminals,

the at least one second terminal includes a second contact portion for
contacting a corresponding terminal among the plurality of apparatus-side
terminals,

the at least one second contact portion and a part of the plurality of the
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first contact portions are arranged in a first row substantially orthogonal to the
insertion direction,

the other part of the plurality of the first contact portions are arranged in a
second row substantially orthogonal to the insertion direction,

the first row is situated further in the insertion direction than the second
row, and

the at least one second contact portion is located outermost among the
contact portions arranged in the first and second rows viewed in a direction

substantially orthogonal to the insertion direction.

9. The board according to Claim 8, wherein
the contact portions in the first row and the contact portions in the second
row are arranged such that any of the contact portions do not line up in the

insertion direction.

10. The board according to Claim 9, wherein
the contact portions in the first row and the contact portions in the second

row are arranged in a staggered arrangement.

11. The board according to any one of Claims 8-10, further comprising:

a high voltage circuit connected to the at least one second terminal,
wherein the high voltage circuit receives from the printing apparatus an
remaining-ink-level-detection-use signal that has a voltage higher a voltage
applied to the memory, and outputs to the printing apparatus an output
signal produced in response to the remaining-ink-level-detection-use signal,

wherein

the board comprises two second terminals each having a second contact
portion, and

the second contact portions of the two second terminals are respectively
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arranged at each end of the first row.

12. The board according to any one of Claims 8-11, wherein
the number of the first contact portions arranged in the first row is larger

than the number of the first contact portions arranged in the second row.

13. The board according to any one of Claims 8-12, wherein

the first row is longer than the second row.

14. The board according to any one of Claims 8-10, further comprising:

a high voltage circuit to which is applied a voltage higher than a voltage
applied to the memory,

wherein the high voltage circuit is connected to the at least one second

terminal.

15. A printing material container, comprising:

the board according to any one of Claims 8-10; and

a high voltage circuit to which is applied a voltage higher than a voltage
applied to the memory,

wherein the high voltage circuit is connected to the at least one second

terminal.

16. A printing material container comprising the board according to Claim 14.





