PFO4P47* DESCRIPTION PRINTING MATERIAL CONTAINER, AND BOARD MOUNTED ON
PRINTIN@FM@;ERIAL CONTAINER S5TECHNICAL 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 terminals
disposed on these components. 10BACKGRQUND ART _[0002] In recent years, it has become
common practice to equip ink cartridges useﬁgaﬁl@]gm&ers or other printing apparatus, with a
device, for exappler AL A EITAINEI RN RRE RS URT A0 BRARATAE Such ink
15cartridges i ) 0. el sensor
using a piezoelectric element) applied tqpaiateeltaganthamNir 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
medi@im from shorting 20 and becoming datb&dddl@Aé bieldiop of liquid being deposited on the

terminals Recting, inti t itE e stor edium furnished to the ink cartridge.
[0003] Ho[\?v%@/eﬁre, the t%hfﬁ%)%%ggﬁr%ﬁﬁoﬁae*{g geeg‘gi‘)eﬁ%?%’g%tg%"ﬁé‘ rgﬁ{:%r&aié:r rr%ag%‘aving
equippedayibatMEraliy RireHaesy S LRYAMNGr& MATELY BRCReZ VMY HAGR I e 1k
terminals for one device and the terminals for another device. With this kind of cartridge, there was a
risk that shrattetptexuld pecticlletvieeamatesngaaldot fhe apluedite e ins-thiedkralikiad Jod the another
device. Such shorting caused the problem of possible damage to the ink cartridge or to the printing

apparatu§'1ﬂ9\mﬁ@ﬁ1?r%'Wseartridge is attached. This problem is not limited to ink
10 BACKGROUND ART

[0002] In recent years, it has become common practice to equip ink cartridges
used in ink jet printers or other printing apparatus, with a device, for example, a
memory for storing information relating to the ink. Also disposed on such ink

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

20 and becoming damaged due to a drop of liquid being deposited on the terminals
connecting the printing apparatus with the storage medium furnished to the ink
cartridge.
[0003] However, the technologies mentioned above do not contemplate an ink
cartridge having equipped with a plurality of devices, for example, a memory and a

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

apparatus in which the ink cartridge is attached. This problem is not limited to ink



PFO4P47* 2 cartridges, but is a problem common to receptacles containing other printing materials,
for exam Der. DISCLOSURE OF THE INVENTION 5[0004] An advantage of some aspects of
the present invention is to provide a printing materia) container having a plurality of devices, wherein
damage to the printing material container and the printing apparatus caused by shorting between
terminals can pe prevented or reduced. [0005]A first aspect of the invention provides a printing
material GGRHSINETS FULtScARSRPLRM GRIBIRR b2 SRRERLASISSaPARI RIS REPIBFNIY & apparatus-side
terminalsmgkclgrgrisnt%g Er;(%tne]ripel (;c%p]teatjner pertaining to the first aspect of the invention comprises a first
device, a second device Snd & 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 15respectively include a first contact portion for contacting a corresponding terminal
among the plurality of apparatus-sidiSELOBIARE TR THEINMENTSODNd terminal is connected to the
second device and includes a second contact portion for contacting a corresponding terminal among
the plurai8P8fhppAmasyaiteze ofipote Papestatitha e threntmventi e fir theodatatstion of shorting
between the at least one 20second terminal and the at least one third terminal and includes a third

contact pBrBI foMabREa fifg e s baydHumB AR AT YIRS e RREI SR8 R e -side

terminals, The at least one second confact portion, the plurality of the, first contact portions, and the at
ot one T o oA raor A e B R Y L BEMEEE, One
second CUHAT AL b Frandad @b &Nk oF.one 25row among the one or multiple rows.
[0006]According to the printing material container pertaining to the first aspect of the invention, the
second cf#0a6] poAidinstod dhectasidtic: tervainiads eoolrkied orihergesanerds\deatalesarranged at the

ends, whereby other contact portions adjacent to
10  detachably 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 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

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

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

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

second device are arranged at the ends, whereby other contact portions adjacent to



PFO4P47* 3 the second contact portions are fewer in number, and consequently the second terminals
have less_|i ii]igod of shorting to terminals 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 provides printing material container detachably mountable to

a printing apparatus having a plurality of apparatus-side terminals. The printing material container
pertaining}%s e R SRS RS ?ﬁ%%"lﬂ’(?ﬁ EbRIpRRES ﬁqﬂs‘icﬂﬁ\%@?%@e&ﬁﬁ%ﬂ%, a group of

terminalstfé)rrmqgggi%i\(l)él |tg°5thf?k%PR§r%t%§'§r'%er termln%las and com&nggngtﬂ glurahﬁg ch fws#.loglermlnals,

at least one second terminal, an aﬁeast onett'rqi%dt?errr'{mg]alfﬁg p'ljurahty OF]“I:I%I;[1 e?m?r?a'{ s'oarllre

connected dadh@rbist daviage toaRd IsastiARerarReRRAdEHTINRY S CORRERE IR eEqnckdevice. At

least a portion of the at least one third terminal is arranged relative to at least a portion of the at least
one secohy terrhishbraitibalinabsap divehtethunaktherehetween in at least one direction, for the
detection 150f shorting between the at least one second terminal and the at least one third terminal.
[0008] AcEBRBinl toAIFe prilisgraatafaimmuimsionerrovitestorintine swatérialpeatiainke invention, at
least a portion of the at least one third terminal is arranged relative tg at least a portion of the at least

one secoAatAsMaRIMIMANALR'E L2 RFTWM ARRRIAHTRaNING BRI M PRRAN ZhHSCRII? As a result,

shorting REMRERAROBHAMAL sealigast aus IcLiRing! and e daian. gLl af lgast one second
terminal have a greater tendency to occur than shorting between the first terminal and the second

terminal. MeeRtIRYYnpABELY Fsthad e shaitinshBeiwren thefish tefrinaimd fhe second tgrminal
occurs by a drop of ink or foreign matter, it is highly 25 likely that the shorting between the portion of

the at least omectinrd tie thenappach thesaiotediviheal atdediong saapaciaratitiabaliasbccurs, and is
detected as anomaly. As a result, damage to the printing material container or printing apparatus
caustd biemimkp aplepst one second terminal, and at least one third terminal. The plurality
of first terminals are connected to the first device. The at least one second terminal
is 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
15  of shorting between the at least one second terminal and the at least one third
terminali.
[0008] According to the printing material container pertaining to the second aspect
of the invention, at least a portion of the at least one third terminal is arranged
relative to at least a portion of the at least one second terminal, without a said first
20  terminal therebetween in at least one direction. As a result, shorting between the
portion of the at least one third terminal and the potion of the at least one second
terminal have a greater tendency to occur than shorting between the first terminal
and the second terminal. Accordingly, in the event that the shorting between the first
terminal and the second terminal occurs by a drop of ink or foreign matter, it is highly
25  likely that the shorting between the portion of the at least one third terminal and the

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

As a result, damage to the printing material container or printing apparatus caused by



a shorting between the first terminal and the second terminal can be prevented or reduced. [0009] A
third asp%%?gg}pﬁe invention provides a printing material container detachably mountable to a printing
apparatus having a plurality of apparatus-side 5Sterminals. The printing material container pertaining to
the third aspect of the invention comprises a first device, a second device, a group of terminals for
connection tlgwthe a%%gratus-side terminals and comprising a pluraljty of first terminals, at least one

|

second téhTPSH N B RER FBRL R ASEHRH AT HE DRESARACHIFA R FARRE BFEYBHRERE to the

first devige 4 ,hg pt least one second terminal 10is connected to the second device. The at least one
third terminal is for the detection of shorting between the at least one second terminal and the at least

one third fepmufal. Atlgasthageestion Yfdheahitashenadbid terming indesaled adliscrptly to at least a

portion of the at least one second terminal in at least one direction. 15[0010] According to the printing
material atettaihalr|pentainirad o the thridtaspepsp afdhes ihaeintion phiraitst of ppitiatalsthddst least one
third terminal is located adjacently to at least a portion of the at least one second terminal. As a result,
shorting BetiEEnshENSoRtioh 0F atatirleeBaineirpéaning  tanthenthprstiespet thef dbteast one second

terminal have a greater tendency to Qccur than shorting hetween 20the first terminal and the second
terminal. WXSBFH?HQ%?WRrfﬁﬁse@g)(fﬂh%?‘ﬂ?éa’sﬂ&ﬁﬁ]ﬂ‘ée‘%\?@@ﬁ't?\é'?ﬂ‘é?t%%ﬁﬁ’é"f'éﬂa fAE second terminal

occurs b%@n‘#@&i%i@g %Jogg%pamt;gdg Jctgﬁmp Sikely éggltptngrigt%rr ipbgat‘ﬁt%wg,reﬁrg%e portion of the

at least one third terminal and the potion of the at least one secon Inal also occurs, and is

detected asmnRRabt Ras BHkedampasdariie MinHogenAteHal ¢RFAIehiAL R TMHINTRYARParatus
caused by a shorting between the first terminal and the second terminal can be prevented or reduced.

[0011] A fdufitls talspedh efsthesimemtéartapt dvidies firsttidgvinateilad adritaistes cketaakmilyt ensimibble to a
printing apparatus having a apparatus-side terminal group. PFO4P47*

10 is connected to the second device. The at least one third terminal is for the
detection of shorting between the at least one second terminal and the at least one
third terminal. At least a portion of the at least one third terminal is located
adjacently to at least a portion of the at least one second terminal in at least one
direction.

15 [0010] According to the printing material container pertaining to the third aspect of
the invention, at least a portion of the at least one third terminal is located
adjacently to at least a portion of the at least one second terminal. As a resuit,
shorting between the portion of the at least one third terminal and the potion of the
at least one second terminal have a greater tendency to occur than shorting between

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

25  printing apparatus caused by a shorting between the first terminal and the second
terminal can be prevented or reduced.

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

detachably mountable to a printing apparatus having a apparatus—side terminal group.



5 The apparatus-side terminal group includes a plurality of first apparatus-side terminals, a plurality of

second ap dﬁxf[,s-side terminals, and a plurality of third apparatus-side terminals. Terminals within the

apparatus-side terminal group are arranged so as tq form a first row and second row. The plurality of

second Sapparatus-side terminals are respectively arranged at each end of the first row and the third

apparatusI;Eide terminals are respectively arranged at each end of the second row. Each of the second
S_

apparatus SR 8RRAHsSa dRCURA FRHP dRaiadaia RisaltY R diE @PRARAINS THE rinting material

container QefiRiug IS IR!h As0sel gL enion somprisesAdist euise arsggond device, a
group of 10terminals comprising a plurality 'of first terminals, at least one Second terminal, and at least

one third tppaiaalsFaphuatin At it armisalsare aaapsiediintheilirst dRviseABG AL espectively

contactable to a corresponding terminal among the first apparatus-side terminals. The at least one
second tesmangkid soscciddria thésecondaeleand svweJiechueiicpnibetaldlado a corresponding
terminal among the 15second apparatus-side terminals. The at least one third terminal is for the
detection &PSBEHATSIRG TREN Neés AR a8 sRertiyeboad agnthat saghtrndtdé ke dirsttiire @rthinal and
is respecti\lﬁ’lﬁco tactable to g corresponding terminal among the third apparatus-side terminals.

[0012] Th&5HHUIRY FRBAAEHES FEF BRI ARy TBRcotfin Hepreed Aheashimnshabiiean afford

working efleciapalpdais Brinee clRg BHRING [Ralrilel sonialnererialning {9 Hhe ffsfaspect. The
printing material container pertaining to the fourth aspect o? the mvento may be re ucedqto practice

in various frdnge parke: SR MaiIRGIRS The BHANRE Materal container whishimaEaining to the first
aspect. [0013] A fifth aspect of the invention provides a printing material container 25detachably

attachablétoth priptot apes dive idvinganphisakty dfrapdarddes sisk:tarinthalise] Bezpsiging material
container pertaining to the fifth aspect of the invention comprises a first device, a second device, and a
termihal JREUBHaLGROMEENE plotarlityidl i sdrbaimaialat Rtdsesheresendndriaiminahded lelast one

PFO4P47* . . . . . :
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

15 second apparatus—side terminals. The at least one third terminal is for the detection
of shorting between the at least one second terminal and the at least one third
terminal and is respectively contactable to a corresponding terminal among the third
apparatus—side terminals.
[0012] The printing material container pertaining to the fourth aspect of the

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

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

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



6 third terminal. The plurality of first terminals are connected to the first device. The at least one
second teﬂ'PaH}%iS connected to the second device. The at least one third terminal is for the detection
of shorting between the at least one second terming} and the at least one third terminal. Each of the
terminals has an 5circumferential edge, a portion of the circumferential edge of the third terminal
facing a p%rtEi)%n of the circumferential edge of the second terminal and a portion of the circumferential

edge of tia"BhEFRRmMaPHERTEYaROtET porRiNALT B8 ERBNAFGEARNEIHEbAMESeddid terminal.
The length,.qf tigncgl;] ircgmlfr(,'er ntial edge, of,the third termipal is longer than th t%f the portion
of the 1O§F§3égf%er8e8ngtiafedg8eto% the %%3 irst g?r%%ﬁa?[ 151T%)cncdgr%ﬁﬁg?b?ﬁg Bﬁr%%sg%n%a?erial

containersRgdaigingna e difthaspadeidhe fruriiion thelenathhel dhepertign ddrrynferential edge
of the third terminal is longer than that of the portion of the circumferential edge of the one first

terminal. fsrainasalhdstiorting dzatvess thied higehigrani Ealchnef three seeoikkiernaivanhave a 15 greater
tendency to occur than shorting between the first terminal and the second terminal. Accordingly, in the
evenf thactfeBrierantaadases tertiest efrbhinalimwirfesesdiad s gernfiihe dbind $ ryméndtdpadiank or

foreign matter, jt is hj Ely likely that the shorting between the portion of the at least one third terminal
and the p%t’i’é‘ﬁtb"'i’'lhcéf fealkeBMEeLaetiAy S8es RhATsBes0aT Seuntr A Arter R HEmAbEY. As a

result, 200t /arn RIS DRIl SRVt oL N0 ARACe s satssd iy a shoring between

the first termi e second terminal can be prevented or re ucef! '(STSTA sixth aspect of the

invention grevides-enbRRHBONNABI Qb APTEHING AN atREak cpmainer delaeabbt attachable to a
printing apparatus that has a plurality of apparatus-side terminals. The printing material container has

second deiricemTdre Al oadgkpefi taiaibigitd thenshdhiadpegeotitae thaeriforhepopimesfthest device and
a‘terminal group that includes a plurality of first terminals, at least one second terminal and at least
one third &ienmier aréabeAgrtp ot sterfitstaleannabnnected to the first device and respectively

include a fir ntact portion for contacting a PFQ4P47* 7 correspanding terminal among the plurality
of apparaﬂgéiﬁe ﬁ‘ﬁ?ﬁéfg.gfﬂet%? RS BR &MBERHAUIRARIGET i8 ﬁW@&Sﬁé*ﬂs fifthsageset &dvice and

includes 3e6RR0\E8RIALAGHIZR S RRTSBRIBY BreomTRANYINSLIITIO Ao Ra s HIERIPOf

longer than that of the portion of the circumferential edge of the one first terminal.
As a result, shorting between the third terminal and the second terminal have a

15 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 cccurs by a drop of ink or foreign matter, it is highly likely that
the shorting between the portion of the at least one third terminal and the potion of
the at least one second terminal also occurs, and is detected as anomaly. As a result,

20  damage to the printing material container or printing apparatus caused by a shorting
between the first terminal and the second terminal can be prevented or reduced.
[0015] A sixth aspect of the invention provides a board mountable on a printing
material container detachably attachable to a printing apparatus that has a plurality
of apparatus—side terminals. The printing material container has second device. The

25  board pertaining to the sixth aspect of the invention comprises a first device and a
terminal group that includes a plurality of first terminals, at least one second terminal
and at least one third terminal. The plurality of first terminals are connected to the

first device and respectively include a first contact portion for contacting a



apparatus-side terminals. The at least one third terminal is for the detection of 5shorting between the
at least o nd 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 arrange%so as tq form one oy multiple rows. The at least one second contact 10portion is

arranged B"ERBRACPB A PBRAL ABRGEHEDRES Y T ARRBIRE TS S terninalin Tipatleashe
invention ggvdesagpidl ouniaRicon.aieriaing Maley capianel ARiaghably allagngble to a
printing apparatusr'ﬁcﬁ| asa pl#ura ity o% apparatus-si e?ermlna S. 'ﬁqe prlnﬁng ma?erla?container has

second dgyiaact PRMNH FRERHNRGLR heseyspth drrae-Riitae dmsntiancamaliagse first device
and 15a group of terminals for connection to the apparatus-side terminals and comprising a plurality of

first termiapisratueasidenemacaris EBimutale astdontel @bbtdore ritiiral {erfaint e Tdee qaitiealityf of first
terminals are connected to the first device. The at least one second terminal is connected to the
secofd debRidingthetwearptitict (Fahk eideeansetaviminebandatts atriarsédreldtiid teemivalst a
portion of th{f at |east 20gne second terminal, without a said first terminal therebetween in at least one

direction,f‘fﬂ thE'H8tecHh _ 64 SRotasG B‘éﬁfé’élﬁ%&%tﬁe‘gé'f_%ﬁecgér&ﬁ%’@gm%r’fﬁf'@ﬁlf'tﬁé“&_f‘&ast one
third termmgldgp;%%%g%%gﬁgagﬁ% {Eygotiep provides 3, bo asrdcm]%ugﬁ% l%}f %@émtmg

material container attachable fo a printing apparatus thaf has a plura

apparatusrigueImNaShE e BfipBREaEaierabreNMA’K bag sesanshdeyine ddrpaasdperaining to

the eighth aspect of the invention comprises a first device and a group of terminals for connection to
the apparate sisitestel monadstarfdreomipesingnalfifleatibyvef Titat tarhamalanat deashdrnmaessnd terminal,
and at least one third PFO4P47* 8 terminal. The plurality of first terminals are connected to the first
devitk. TRerHerisasimesedaherertinel rngoimeermans the seecoraldtiete. ivesat least one third
terminalnimﬁi’6 e detection of shortinq: between the at least one second terminal and the at least one

third ter t 1€t BETH G he ot 184RY BREARIPA ST AL 9218 AR R GceR R REk MEast a
portion Ofnﬁg?eﬁ%‘e@ﬁt%ﬂ?eﬁ%%qgghtﬂw'Q@achable to a printing apparatus that has a plurality

of apparatus—side terminals. The printing material container has second device. The
board pertaining to the seventh aspect of the invention comprises a first device and
15 a group of terminals for connection to the apparatus—side terminals and comprising a
plurality of first terminals, at least one second terminal, and at least one third
terminal. The plurality of first terminals are connected to the first device. The at
least one second terminal ié connected to the second device. At least a portion of
the at least one third terminal is arranged relative to at least a portion of the at least
20 one second terminal, without a said first terminal therebetween in at least one
direction, for the detection of shorting between the at least one second terminal and
the at least one third terminal.
[0017] A eighth aspect of the invention provides a board mountable on a printing
material container detachably attachable to a printing apparatus that has a plurality
25  of apparatus—side terminals. The printing material container has second device. The
board pertaining to the eighth aspect of the invention comprises a first device and a
group of terminals for connection to the apparatus—side terminals and comprising a

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



in at least one direction. [0018] A ninth aspect of the invention provides a board mountable on a
printing r’%%%l ,container detachably attachable to a printing apparatus having a apparatus-side
terminal group that includes a plurality of first appargtus-side terminals, a 10plurality of second
apparatus-side terminals, and a plurality of third apparatus-side terminals. Terminals within the
apparatus-side terminal grouﬁéare arranged so as to form a first row and second row. The plurality of

second apsaraRls-Hhgerlaralirart dies S5 Rinris P anaRer e S AR 1St evise: (B 4hd the third

apparalug;side ieminals pferseRealivehiartanged aleachendalie saeond fow, Bagh ghine
15second apparaeius-suTe terminals 1s a Jacent to any of ethirdpappératus-si e terminals. The

printing MglR{iRk CRIYGINGNAs SEGORD FeNinRinkSPRBEN RREAINIBAIO She BEEbReRGHtiRkINe invention

comprises a first device and a group of terminals comprising a plurality of first terminals, at least one
second tairdinaé antkasienst ohiedhiehirrahinallcdse plpeatiiyrobfittictatieaaisare tidphected to the
first device and 20are respectively contactable to a corresponding terminal among the first apparatus-
side fernineminThis fndeted ediesentnd eerinliers s ommisttad theet deeshdrdestarahdasminsgdectively
contactable to a corresponding terminal among the second apparatus-side terminals. The at least one
third termhaF At MReI8CH M of shorting between the at least one second terminal and the at least

one third SsTTEl 2SI esRealval Sanipeiable oA corssasadng g anorg e (i

r n
apparatu € terminals. tenth aspect of the invention provides a board mountable on a

printing majesiahicontaings delechabty alitsbriit. lerPpitin g LRR ATUSs RAT aSLplM Al s—

PFO4P47* 9 of apparatus-side terminals. The printing material container has second device. The
board petiaie iteg tdrihlegtenih depdathidée anvieniibly edrfipsisespa faaideviectandiadigrminal group that
includes a plurality of first terminals, at least one second terminal and at least one third terminal. The

plurllity ofltiraliteefinas adeapparicecsideatersiinal tevicea Phealitheadttbitd seeeritrensital is

connected to the second device. The ) .
terminals. Terminals within the apparatus—side terminal group are arranged so as to

form a first row and second row. The plurality of second apparatus—side terminals are
respectively arranged at each end of the first row and the third apparatus—side
terminals are respectively arranged at each end of the second row. Each of the

15 second apparatus—side terminals is adjacent to any of the third apparatus—side
terminals. The printing material container has second device. The board pertaining to
the ninth aspect of the invention comprises a first device and a group of terminals
comprising a plurality of first terminals, at least one second terminal, and at least one
third terminal. The plurality of first terminals are connected to the first device and

20  are respectively contactable to a corresponding terminal among the first apparatus—
side terminals. The at least one second terminal is connected to the second device
and is respectively contactable to a corresponding terminal among the second
apparatus—side terminals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at least one third termihal

25 and is respectively contactable to a corresponding terminal among the third
apparatus—side terminals.
[0019] A tenth aspect of the invention provides a board mountable on a printing

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



at least one third terminal is for the detection of shorting between the at least one second terminal and
the at Ieaﬁgo%g%;hird terminal. Each of the terminals has an circumferential edge, a portion of the
circumferential edge of the third terminal facing a pgytion of the circumferential edge of the second
terminal and a portion of the 10circumferential edge of the one first terminal facing another portion of
the circumferential edge of the second terminal. The length of the portion of circumferential edge of the
third ternfth&PRAGHYET Hikth ‘AR Br the |05 REINUP SR ARERNFORIARACBRR SRR DARVIFEL ttfinal.

0020] An.elevienth aspect of the,invention provides a board mountable on a 15printing material
[contai]nezbgg{gcﬂ%%@/' a{ﬁgéﬁaté\% ¥8na pﬁﬁﬂﬁata%pz]r%tﬂg ?Hé'to Rasa' besraﬁt?/ﬁ %?pcpg%\'r'gtgsa-%lgd% terminals.

The printi@Mc4e oA GORRINEIIa%3 senarditewee e RRMEPeRaining Jpdhe slevenihaspect of

the invention comprises a first device and a terminal group that includes at least a plurality of first
terminalsaad lsiakiene cutthripeiticinalintb svpicreitiespGetivessannad teninahastedied eethe
20printing material container can be inserted and at least one third terminal. The plurality of first
termialsfipé derinscthbteab igrstinnalesiendrigrmipd divaipinsiiaibta ihst servad: goviisn Tore
contacting a corresponding terminal amo%he lurality of apparatus-side terminals. The at least one

second t&nifRstieR AR EmiRAle tRre HarhefiakRigiee hewesn tsnetdepstriiefor

contacting 3 coiresponding 2Sjerainal.amons the pluralit o apnargtys:ydestenpinale. The at least

one third terminal iIs for t etection of shorting between the at least one second terminal and the at

least onedpiighiesrainghiesubinclusiagiariird coniRel RPLTORLAr SoRtatint aRPH eSRARANG Lephinal
among the plurality of apparatus-side terminals. When PFO4P47*

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

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

15  printing material container detachably attachable to a printing apparatus that has a
plurality of apparatus—side terminals. The printing material container has a second
device. The board pertaining to the eleventh aspect of the invention comprises a first
device and a terminal group that includes at least a plurality of first terminals, at
least one cut—out portions into which a respective second terminal mounted on the

20  printing material container can be inserted and at least one third terminal. The
plurality of first terminals are connectable to the first device and respectively include
a first contact portion for contacting a corresponding terminal among the plurality of
apparatus—side terminals. The at least one second terminal is connectable to the
second device and includes a second contact portion for contacting a corresponding

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

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



10 mounted on the printing material container, the at least one third contact portion is located
adjacentl¥1_1 4y3§*at least one second contact portion. When mounted on the printing material
container, 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 5as to form one or multiple rows. When mounted on the
printing material onta&\'rgr, the at least or]e second coptact portion is arranged at an end of one row

[

among thE BB RLKINETEWREBESTA ROSFRINEEpERE G e ThMti A S SoRiaC LRSI dSnnectable
to a printi QQ%a% plurality, of ratu Gscljtrj1 Al rmingls. The board pertaining to 10the
twelfth as%%ct 0 tgg%lcrsisen i(t)ar% %@?n#iﬁ%sgg?ﬁglﬁg aroupt ég[t iﬁglﬁ?gé \Q%?Srg?ﬁy%%ﬁfgtnt%%r%inals, at

least onepyaaang darBinal it ahleash one Lhis terisetoh e BHERlitY Sffisst IRina!s greeonnected

to a first device and respectively include a first contact portion for contacting a corresponding terminal
among thenplfiratitycoftapparatirmsidantbthdng] Se ddtecaicl ehBtiormn sacoparttsmitel dsrhbgedryectable to
a second device and includes a second contact portion for contacting a corresponding terminal among
the pluralt§ ¥ fppaenasesimukideiainars. Meeat freruwtimteanithedrintiagistsetind densetism dhshorting
between the at least one second terminal and the at least one third terminal and includes a third
contact pBht Sﬂ%f’%ﬁr%%%@ SEbREPIMAR] SATRREPAAbAG &1 Rl BapPar&SES RIS
20terming|s mﬁ"% least one second contact portion, the plurality of the first contact portions, and the
at least onerﬁwlr contact portion are arranged so as to form one or multiple rows. The at least one

second cQutae] PoRieRdfrairadlgrd aF AREH HIPOE SRV REVRB IR PLBEPoRYdliRIed QVHdeRg2] The
boards pertaining to the sixth to the twelfth aspects of the invention 25can afford working effects

analogouspieatiadse dfth bgariatihgraliayesibhppatatner gk ievmintd <h€He didarthp difthisisgacts
respectively. The boards pertaining to the sixth to eleventh aspects may be reduced to practice in
varibis féfadwalfHe aspaet pEthapaventiomaamerisesti tsriming srausithabintaivdepartaining to the

first to the fifth aspecis respectively.
plurality Ft))eF ftlrst t rn’?ma s}/at least one second terminal and at ieast one third

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

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

20 terminals. The at least one second contact portion, the plurality of the first contact
portions, and the at least one third contact portion are arranged so as to form one or
multiple rows. The at least one second contact portion is arranged at an end of one
row among the one or multiple rows.
[0022] The boards pertaining to the sixth to the twelfth aspects of the invention

25 can afford working effects analogous to those of the printing material container
pertaining to the first to the fifth aspects respectively. The boards pertaining to the

sixth to eleventh aspects may be reduced to practice in various forms, in the same



[0023] The above and other objects, characterizing features, aspects and advantages of the present
invention&&p&plear from the description of preferred 5embodiments presented below along with the
attached figures. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 shows a perspective view
of the construction of the printing apparatus pertaining to an embodiment of the invention; 10FIG. 2
shows a perspective view of the construction of the ink cartridge pertaining to the embodiment;

FIGS. 3ATERRSIATi ST RHEUPEETISHE GORA P HRE BEXYBH RNl tb tRdnifhirratctric. 4
shows anrglsuset(rszil't\il%@ showing attachment of the ink cartridge in the 15holder; FIG. 5 shows an
illustration sﬁowmg the ink cartridge attached to the holder; FIGS. 6A-B show schematics of the
constructjpofthepantassvoerkpsisgh sifecfsShaws & brishdirgsamef the elgctyral arrangement of
the ink cartridge and the printing apparatus; 20FIG. 8 shows a brief diagram of the electrical
arrangemaivadtagsingf ahdhe csgiridgectieliectai/sbaslcdethaivntairdedcriptidr Gf @raffiemsda flowchart
depicting the processing routine of the cartridge determination process; FIGS. 10A-C show illustrations
depidtingafifeedigsed oprepemiafiprlowmritne 28itbare Fitachedfiswsa flowchart depicting the
processing routine of the remaining ink level detection process;

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of the construction of the printing apparatus
pertaining to an embodiment of the invention;
10 FIG. 2 shows a perspective view of the construction of the ink cartridge
pertaining to the embodiment;
FIGS. 3A-B show diagrams of the construction of the board pertaining to the
embodiment;
FIG. 4 shows an illustration showing attachment of the ink cartridge in the
15 holder;
FIG. 5 shows an illustration showing the ink cartridge attached to the holder;
FIGS. 6A-B show schematics of the construction of the contact mechanism;
FIG. 7 shows a brief diagram of the electrical arrangement of the ink cartridge
and the printing apparatus;
20 FIG. 8 shows a brief diagram of the electrical arrangement, focusing on the
cartridge detection/short detection circuit;
FIG. 9 shows a flowchart depicting the processing routine of the cartridge
determination process:;
FIGS. 10A-C show illustrations depicting three types of terminal lines on the
25  board;
FIG. 11 shows a flowchart depicting the processing routine of the remaining ink level

detection process;



PFO4P47* 12 FIGS. 12A-C show timing charts depicting temporal change in the
shorting-g%%ﬂign enable signal and sensor voltage during execution of the remaining ink level
detection process; FIG. 13 shows an illustration of g,scenario of shorting; SFIGS. 14A-D show first
diagrams depicting boards pertaining to variations; FIGS. 15A-C show second diagrams depicting
boards pertaining to variations; FIGS. 16A-D show third diagrams depicting boards pertaining to
variations: FIGS. 5 SRR ISR S RicEbstRIRRRF R hFBAREDBRTRS SPRTK REHridges

pertainingylo yarialionsh LOFIGS- A8AR-R0PU G008 SERIONS AR PoPILFIG: /i FI 3R 144D show
fourth diagrams Jépictlng boards pertaining to va |at|ons;%:?é 50'Shows & perspecfl View of the

constructign&ittbs presastiidge pertaining to a variation; FIG 21 shows a picture of the ink cartridge
pertaining to a variation being 15attached to the printer; FIG 22 shows a first diagram of the
construction of tREGNk3cahisitlg apditatradoio ef vasiedinario of dhikstiig;shows a second diagram of the
construction of the ink cartridge pertaining to a variation; 20FIG 24 shows a third diagram of the
construction of thiGRk il gbpe i sipesansadeniohing LS T OB RS CARRABOUT THE

INVENTION [0(%%4]5Embodiments of the present invention will be described below with
GS. 19A-C show second diagrams depicting boards pertaining to variations;

FIGS. 16 A-D show third diagrams depicting boards pertaining to variations;
FIGS. 17A-D show diagrams depicting the construction around boards of ink
cartridges pertaining to variations;
10 FIGS. 18A-D show cross sections A-A to D-D in FIG. 17;
FIGS. 19A-D show fourth diagrams depicting boards pertaining to variations;
FIG 20 shows a perspective view of the construction of the ink cartridge
pertaining to a variation;
FIG 21 shows a picture of the ink cartridge pertaining to a variation being
15 attached to the printer;
FIG 22 shows a first diagram of the construction of the ink cartridge pertaining
to a variation;
FIG 23 shows a second diagram of the construction of the ink cartridge
pertaining to a variation;
20 FIG 24 shows a third diagram of the construction of the ink cartridge

pertaining to a variation.

BEST MODES OF CARRYING OUT THE INVENTION

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

Arrangement of Printing apparatus and Ink Cartridge:



25reference to the drawings. [0025]A. Embodiment Arrangement of Printing apparatus and Ink
Cartridgel;ngllggg}PM* 13 FIG. 1 shows a perspective view of the construction of the printing
apparatus pertaining to an embodiment of the invep{ion. The printing apparatus 1000 has a sub-scan
feed mechanism, a main scan feed mechanism, and a head drive mechanism. The sub-scan feed

mechanism carries the printing paper P in the syb-scanning directjon 5usjng a paper feed roller 10
powered by 4 Bapa RS ARAESORGHLAIRY $hENRAATSLEHHRY FhabR BHEH SRRPAHE Hower of a

Ca”iagegg}r%%rirﬁnté’ {S‘QR@%?&%Q?{% Bﬁﬂesﬁ%ﬂﬂgrﬂiﬁﬁéi%ﬁ {ﬁﬁ@ QBS?r%*tE?“fh?ﬁ?%éoa}nﬂcﬁ‘—’e belt

The hea e mechanism drives a print head 5 mounted on the Carriage 3, to eject ink form dots.

The printing Rrpadaisc hARRAJLIHRNRING SR TTHUIS Afe BHAMERC QIMEO HEadtdHY EombRRantsallimpéhe
various mechanisms mentioned above. The main control circuit 40 is connected to the carriage 3 via a

flexible cabte-87arj(fe2@] i beheaisimgeas-Eanpeiseiné i ichret, Rhie phietsubadcamérgidimedtidyove, and a
carriage circuit, described later. The holder 4 is designed for attachment of a number of ink cartridges,
desclibedi¥itara 5055 et on b eappeaddyeopamer Badmeden sotshirvexdhpaiepicted in

FIG. 1, the holder 4 is esigned for atﬁachment four ink cartridges, e.g. individual attachment of four
types of inkeCaltAdgB SRRy HIAK S/ BABRT SR SRk I2ERdSSh %ﬁ?%ﬁ%ﬁ%ﬁ%‘l@ closable

cow Ll SpsInE e B e e e
head 5. [gRzAdMens APRIELCAIQRI O iR iNb ARstiidEe BEHALNGiadbes ctahgdibait will Foun

dots. The printing apparatus 1000 additionally comprises a main control circuit 40 for

10  controlling the various mechanisms mentioned above. The main control circuit 40 is
connected to the carriage 3 via a flexible cable 37.
[0026] The carriage 3 comprises a holder 4, the print head 5 mentioned above, and
a carriage circuit, described later. The holder 4 is designed for attachment of a
number of ink cartridges, described later, and is situated on the upper face of the

15 print head 5. In the example depicted in FIG. 1, the holder 4 is designed for
attachment of four ink cartridges, e.g. individual attachment of four types of ink
cartridge containing black, yellow, magenta, and cyan ink. Four openable and closable
covers 11 are attached to the holder 4 for each attached ink cartridge. Also disposed
on the upper face of the print head 5 are ink supply needles 6 for supplying ink from

20  the ink cartridges to the print head 5.
[0027] The construction of the ink cartridge pertaining to the embodiment will now
be described with reference of FIGS. 2 -5. FIG. 2 shows a perspective view of the
construction of the ink cartridge pertaining to the embodiment. FIGS. 3A-B show
diagrams of the construction of the board pertaining to the embodiment. FIG. 4 shows

25 an illustration showing attachment of the ink cartridge in the holder. FIG. 5 shows an
illustration showing the ink cartridge attached to the holder. The ink cartridge 100
attached to the holder 4 comprises a housing 101 containing ink, a lid 102 providing

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



be described with reference of FIGS. 2 -5. FIG. 2 shows a perspective view of the construction of the
ink cartrig 84pg;aining to the embodiment. FIGS. 3A-B show diagrams of the construction of the
board pertaining to the embodiment. FIG. 4 shows g5an 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 aftached to the holder 4 comprises a housing 101 containing ink, a lid 102
providing ERSR61E L5e AL B IO hAEiRg S G e Al SOB e S S LR G

PrOAPAThd dseuamRseatiie ouy R AL e R [umed AR el Ui phich e

aforementioned ink supply needle 6 inserts when ink cartridge 10 ttac tot der 4. At the

upper edge:a{dhr franiagr Rigpdriladwysing Hbhtheisis Fonereanibaghseglianka3s On the lower

side of the center of the front face FR of 5the housing 101 there is formed a recess 105 bounded by
upper anfbloveelr ailflarka’s dditon h@3afOretheritorediseasl 2R0ddstet @ fhiser éoegsfa08. FFhefsensor
104 is located in the region posterior to the board 200. The sensor 104 is used to detect remaining ink

level? as Wil beusirg ri9d dthers i 5067 81ed @ r8peds dibt hnengded fye Hidsr amthewarftibs dPthe board

200. This, 10surface is the face that is e d tq the outside wh he board 200 _is mounted on the

ik cartidd8 1015 PIEsee TGS MEHDATH 260 EGAUA/SH e, b3t tol 3419 formed af the

upper edge g s N I AN ARS8 RASRIle BOR 1P aUTeA-ALINEIP B RElde L acdpard 200. As
1, wit to

shown in the board attache the recess 105 of the housing 101, bosses 108 and

109 formeghaintne laweniaceslasf the desassclOhtuate with the boss slot 201 and the boss hole 202
respectively. The distal ends of the bosses 108 and 109 are crushed to effect caulking. The board 200

is securefD0as)in tRéCedAsiebashbreby0Ra0ETherfabewing desofigtierbofedt@0AnErit 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 20rotawaBreansiiha fesstipbinr®onsthtdshaooatsidastaesdthpharrd2Hbipmennted on

the ink cartridge 100. FIG. 3B depicts the board 200 viewed from the side. A boss
slot 201 is formed at the upper edge of the board 200, and a boss hole 202 is formed
at the lower edge of the board 200. As shown in FIG. 1, with the board 200 attached
to the recess 105 of the housing 101, bosses 108 and 109 formed on the lower face

15 of the recess 105 mate with the boss slot 201 and the boss hole 202 respectively.
The distal ends of the bosses 108 and 102 are crushed to effect caulking. The board
200 is secured within the recess 105 thereby.
[0029] The following description of attachment of the ink cartridge 100 makes
reference to FIG. 4 and FIG. 5. As depicted in FIG. 4, the cover 11 is designed to be

20 rotatable about a rotating shaft 9. With the cover 11 rotated upward to the open
position, when the ink cartridge 100 is being attached to the holder, the flared
section 103 of the ink cartridge is received by a projection 14 of the cover 11. When
the cover 11 is closed from this position, the projection 14 rotates downward, and
the ink cartridge 100 descends downward (in the Z direction in FIG. 4). When the

25 cover 11 is completely closed, a hook 18 of the cover 11 interlocks with a hook 16 of
the holder 4. With the cover 11 completely closed, the ink cartridge 100 is secured
pressed against the holder 4 by an elastic member 20. Also, with the cover 11

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



position, when the ink cartridge 100 is being attached to the holder, the flared section 103 of the ink
cartridge ﬁ&ﬁp{;i,yed 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 carttidge 100 descends downward (in the Z direction
in FIG. 4). When the 25cover 11 is completely closed, a hook 18 of the cover 11 interlocks with a hook

o e R LS PSSP et ek g P e e
against t e €las . ) e )
supply naggle, IaBRIe. IO 186 S WAPMRTlER ) 10.0LIPBOAPATT 85 105 Jpkeaifapd 00, and the

ink contained in"'the 'ink cartridge 100 Is supplie e printing apparatus 1000 via the ink supply

needle 6..h\scwill e fpaaM fren: thik Rraeading rnswiptiernibie ipkikanddas 104 isataghyd to the

holder 4 by means of inserting it so as to move in the forward direction of the Z axis in FIG. 4 and FIG.
5. 5The forsetihgdire stioms dfotmeoZ eaixistire Ft@w dradrtirE¢Eob shaleaBatie nefElGedl teraisHiaebtion
direction of the ink cartridge 100. [0030]Returning to FIG. 3, the board 200 shall be described further.

The arrow reifernar B iy ahitnerbihadinsisiod Hretwon Sltheiskahrlsade 1efearsalised above. As
depicted in FIG. 3, the bpard 200 comprises,a ory 203 disposed on its back 10face, and a
terminal é?BﬁBt'_t?SnﬁIﬂfggél?%Pﬁziﬂéftg}glﬁ?ég'%ﬁq 0 disposed on its front face. The memory 203
stores infegagfion relating.tod0e 8k $opaips g i 366 gﬁ%ﬁ%@”&*&%ﬂiggdFDRE%W%'%%%'%%R are

generally rectangular in shape, and are arranged in two rows generally orthogonal to the insertion

direction RAEIBhE iwaisaves. the ey Neitasa P BIAHFRCIHNJRreiifd Cothe seus sy alssl,.an the lower
side 15in FIG. 3 (a), shall be termed the lower row, and the row on the opposite side from the insertion

direction Rs idepilkterbin $itGatddlon therndp?¥l sichepn dd6a Inahash#DBediepoestithe itpgerciow. The
terminals arranged so as to form the upper row consist, in order from left in FIG. 3 (a), of a first short

detdétionfaatnitid 21 rEgRd Erauerramacsed of phvwctespmmsteifindPd srerrd sBdbh & SAbrt
detection term'uPﬁI 240. The

face. The memory 203 stores information relating to the ink contained in the ink
cartridge 100. The terminals 210 =290 are generally rectangular in shape, and are
arranged in two rows generally orthogonal to the insertion direction R. Of the two
rows, the row on the insertion direction R side, i.e. the row situated on the lower side

15 in FIG. 3 (a), shall be termed the lower row, and the row on the opposite side from
the insertion direction R, i.e. the row situated on the upper side in FIG. 3 (a), shall be
termed the upper row. The terminals arranged so as to form the upper row consist, in
order from left in FIG. 3 (a), of a first short detection terminal 210, a ground terminal
220, a power supply terminal 230, and a second short detection terminal 240. The

20 terminals arranged so as to form the lower row consist, in order from left in FIG. 3 (a),
of a first sensor drive terminal 250, a reset terminal 260, a clock terrﬁinal 270, a data
terminal 280, and a second sensor drive terminal 290. As depicted in FIG. 3, each of
the terminals 210 -290 contains in its center portion a contact portion CP for
contacting a corresponding terminal among the plurality of apparatus—side terminals,

25  described later.
[0031] The terminals 210 —240 forming the upper row and the terminals 250 -290
forming the lower row are arranged differently from one another, constituting a so-

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



20terminals arranged so as to form the lower row consist, in order from left in FIG. 3 (a), of a first
sensor drl_i,\é&%%qpinal 250, a reset terminal 260, a clock terminal 270, a data terminal 280, and a
second sensor drive terminal 290. As depicted in Fl. 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, 25described |ater. [0031] Th(i};erminals 210 -240 forming the upper row and

the termiRSREDSHIML S ISR B RRTRy Afeat PaHEe HNEIRrEARS ROFH P GndthEPeconstituting a

so-called ste}]g.%e[e(#%ra 98 ent, so Bhat the terminalacﬁqnters 0 ncot line u &/gh one PFO4P47* 16
. - o= y ki t
another |ﬁ%e' inserfion dglreclﬁg)rﬁn IE?.gAs %Lﬁggﬁﬁfﬁ{g %%ntac@[ Bg?tlg?ls%o Ic{))trl ﬂ%e teromlnaﬁs 210 -240

forming the HRRAS roe and iR SAMEThRAIRISER AdheniRsminalsaaals NPSUMIPgHIA lavéer row are

similarly arranged differently from one another, constituting a so-called staggered arrangement.
5[0032]Asnuithbe appeeitiatied &ao-iciBedAtdlgedieat aensqedrére.terminal 250 is situated adjacently to
two other terminals (the reset terminal 260 and the first short detection terminal 210), and of these, the

first short.888&dtiorfemills 2p0rRsrieked dtieny SRGrtHY ithpduisbaetssiossivetdarmainiasi2d8nisor drive
terminal 250. Similarly, the second sensor drive tern&inal 290 is situatmﬁjacently to two other
|

10termin&ft4ahedsadiananthoteduraatietdsrmar s an qapet J8UDBAA0R Db FMEH BF RLE, the
y e o | NATNE” delt | >
Zflflg”tefrg%g g bagchggngtg]w) aQJ%ff‘Iﬁges%E'Qﬂ%?@é%”&&%@%g&%%@;%ﬁ %eor%%ﬁ%lmzﬁ@e@?co” sensor

regard to relationships among the contact portions the contact

portion CHeef & St oMt bt HBiNaldedtis sitHatarsediacesithirodhesantcispportions CP of
two other terminals (the reset terminal 260 and the first short detection terminal 210). Similarly, the

contact p8riiarGR thietke cetbrdrsenshivl ve tarai rZ8 R ROsis sitedtad) ackatgntly tadhetbentact
portions CP of two other terminals (the second short detection terminal 240 and the data terminal

280)0[008a] Ak Hee sorendasbart ciet FrboB Acminmlst 4@ aser tnvdaterivarmainzb @ #he 2ot second
o B Sed s e e Ivsn o e AL e oyt pepion
the Iengtfélgfsg‘g% I%%%%rg%ghgqgensor drive terminal 290.
[0033] With regard to relationships among the contact portions CP, the contact
portion CP of the first sensor drive terminal 250 is situated adjacently to the contact
15  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
20 the second sensor drive terminal 290 are situated at the ends of the lower row, i.e. at
the outermost positions in the lower row. The lower row is composed of a greater
number of terminals than the upper row, and the length of the lower row in the
direction orthogonal to the insertion direction R is greater than the length of the
upper row, and consequently of all the terminals 210 —290 contained in the upper and
25  lower rows, the first sensor drive terminal 250 and the second sensor drive terminal
290 are situated at the outermost positions viewed in the direction orthogonal to the

insertion direction R.



direction orthogonal to the insertion direction R is greater than the length of the upper row, and
consequq;}{;xrgg,all the terminals 210 -290 contained in the upper and 25 lower rows, the first sensor
drive terminal 250 and the second sensor drive terqynal 290 are situated at the outermost positions
viewed in the direction orthogonal to the insertion direction R. PFO4P47* 17 [0035]With regard to
portion CP of the fitst sensor drive terminal

lati i { t ions CP, th tact
750 A L e SR o 8 L R A SR AP 261 Are U SEBL ARG aced o
the ends .93msrl%v-e%WJ%F@@@éws,H}ed%@t@g;m@i%@ﬁﬁm&e&%{gﬁﬂgy@a g gfitermost

5positions in the lower row. Among the contact portions of all the terminals 90 contained in the

upper anddesid EawWsothiriveniachinarttyd QR obie StnladeRradsya tanBiealid R} and hgerontact
portion CP of the second sensor drive terminal 290 are situated at the outermost positions viewed in

the directiow dathogdbal thethmitiaettivrrdinest &. 1686 nak Wik betap ecitdetdsam FIG. 3A, the
first short detection terminal 210 and the second short detection terminal 240 are respectively situated

at thé enBSTHANS ipBE eWer &ovut Aropaithmesntrtitrardinn shef @pdrerdormirals @40 2A@ contact

portion OP of the first short detectign terminal 210 and the contact jon_CP of the second short
detectionci%?gﬁi'rrl'g Z'EOaé?eugi?r?ﬁa?‘Ra{])%‘g?éJ %Vﬁ\é%nﬁg%?i%ﬂ?ﬂ%ﬁﬁo% ?Bﬁ%ﬁatbifﬂfé’ ontact

portions QR G RUTIRY S AL NS OUPTIPSLRAEIARS.R e URRSIA: GASSEYSHIY, oo will be

discussed later, the terminals 220, 230, 260, 270 and 280 connected to the memory are situated

between 9@ fiis shos:datecting vt kb anmbHieisalesrmseldltive JaBRibAIRnaNtbtigesecond
short detection terminal 240 and the second sensor drive terminal 20290, located to either side. [0037]

In the emibedib@nditeetbwail 200 has width of approximately 12.8 mm in the insertion direction R,
width of ige@a roximate% 10.1 mm in the direction orthogonal to the insertion direction R, and
I

thickPes pro&itnatbhoarriasiaterdieminiGisit dhe Ji gathrradetardiprotppirakidifely 1.8
mm in the insertion direction R and 25width of a imately 1.05 mm in the djrection orthogonal to
the insert?gﬁ ae%'r%ét?gr? ﬁ? ﬁ?h%rtd%]éenéic?ﬁ ?‘/ﬁr&agﬁ%@? ﬁé?er%?g%%}@&ésmtﬁiﬁf s r%%ces on
the ordergf (5> ERPRLING, AnCaRiaRIR FRLEXHTAIS IR %memaff(\eﬁﬁﬂsagiﬁ&mt,t%ﬁ@ina's ina

given row (the lower row or the upper row), for example the interva
contact portion CP of the first short detection terminal 210 and the contact portion

CP of the second short detection terminal 240 are similarly located at the ends of

15  the upper row formed by the contact portions CP of the terminals, i.e. at the
outermost positions in the upper row. Consequently, as will be discussed later, the
terminals 220, 230, 260, 270 and 280 connected to the memory 203 are situated
between the first short detection terminal 210 and the first sensor drive terminal 250,
and the second short detection terminal 240 and the second sensor drive terminal

20 290, located to either side.
[0037] In the embodiment, the board 200 has width of approximately 12.8 mm in the
insertion difection R, width of the approximately 10.1 mm in the direction orthogonal
to the insertion direction R, and thickness of approximately 0.71 mm. The terminals
210 —290 each have width of approximately 1.8 mm in the insertion direction R and

25  width of approximately 1.05 mm in the direction orthogonal to the insertion direction
R. The dimension values given here are merely exemplary, with differences on the
order of £ 0.5 mm being acceptable, for example. The spacing between adjacent

terminals in a given row (the lower row or the upper row), for example the interval K



PFO4P47* 18 between the first short detection terminal 210 and the ground terminal 220, is 1 mm for
example Wi{.p&ggard to spacing among terminals, differences on the order of :b. 0.5 mm are
acceptable, for example. The interval J between thggupper row and the lower row is about 0.2 mm.
With regard to spacing among rows, differences on the 5order of 0.3 mm are acceptable, for example.

[0038] As depicted.in EIG. 5, with the ink cartridge 100 attached completely within the holder 4, the
orminalPSTES880E) I8 hgH 505 o0 SETRR) RN AEASBAG 2 A G RUAYSO8 Ve Tcontac
mec,ha“'?Q? 0HsPARES, PR 10IdEL & lE_‘L%‘P. t@&?ﬂﬁﬁ@?ﬁ AL-E00:3nal hie diaeiigdbriefly
making reference to FIGS. 6A-B. 10[003911 IGS. 6A-B show schematics of the construction of the

contact npes i ske 402 e b ROBRCE XARFIATTHE HREEP MBLRIEIith & UppaP 2ol big trees that

differ in depth, formed in alternating fashion at substantially constant pitch in correspondence with the
terminalsl@46r-290 sratiwerb 6z crid@OViththep aacto siibaldig 40P tizereviss differdace foomithg: member
403, 404 endowed with electrical 15conductivity and resistance. Of the two ends of each contact
formfng rAedrbE APVahaaoaratae eprtelXisoded esamelmside of the holder is placed in resilient contact

410 250 R arb T B Do RTech ML T T HEARo S0 BrLeAO RIS
terminal, 24,5299 arS, S0 quR, SRECHGPlYolE ABUNS A SORO:AS0 112t RONPEL I egpials 210

-290 function as apparatus-side terminals for electrically connecting the printing apparatus 1000 with

the termigaisizdd c#90it HUD RE5tPRS KR +496: Wt sendact 4y teunivalsrslAsidaP shalldhereinafter be
termed apparatus-side terminals 410 -490. With the ink cartridge 100 attached to the holder 4, the

apparatusesithectemmatedsi sib010D 6has pe cliwstyibedtace theroakitar t gferteons 26 CPGH. thA-tBrminals 210
-290 described above (FIG. 3A). [0040] On the other hand, of the two ends of each contact forming
merfber 9B8hd A6 SuRASR shrwy eshersal o ehéhexransipiatiennefddesrninstanapheismnt

*
PFO4P4Z¥0&.9The contact mechanism 400 has multiple slits 401, 402 of two types that differ

in depth, formed in alternating fashion at substantially constant pitch in
correspondence with the terminals 210 —290 on the board 200. Within each slit 401,
402 there fits a contact forming member 403, 404 endowed with electrical

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

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

25  CP of the terminals 210 —290 described above (FIG. 3A).
[0040] On the other hand, of the two ends of each contact forming member 403

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



contact with a corresponding terminal among the terminals 510 -590 furnished to the carriage circuit
500. [OOZ(ls;l;I Ipﬁ,,electrical arrangements of the ink cartridge 100 and the printing apparatus will now be
described, Pocusing on the part relating to the ink castridge 100, 5 with reference to FIG. 7 and FIG. 8.
FIG. 7 shows a brief diagram of the electrical arrangement of the ink cartridge and the printing
apparatus. F|G. 8 shows a brief diggram of the electricgl arrangement, focusing on the cartrjdge
cotection TAREA B AR OIS o -ChAE BF AP T 00 TCAARE48 TR, shall be
describeq:a].gg)é‘eti}\?rlz%ri@gw_s of the board 200 described with reference to FIG. 3, the ground terminal
220, the power supply terminal 230, the reset terminal 260, the clock terminal 270 and the data

terminal 26043 efeed isRlbt CONNATLIL I HIR IMENBREYI R0 3aftRIFBEN0N RDEhIS plahxample,
EEPROM comprising serially accessed memory cells, and performing data read/write operations in

sync witheproetusigritindid grdesutibdddidomindd 220 ithgrpardedatiagatte thenak520-wit geelPnting
apparatus 1000 side. The reset terminal 260 is electrically connected to a terminal 560 of the carriage
circutt 500itanceienesss o SuFply and&dbsBnBlRIshonr ntuinbdiagram eimthredarttse circuit 500.
The clock terminal 270 s electrically connected to a terminal 570 of t arrigge circyit, 500, and is
toed 10 SCTBTPRREhEE s RS BremE AT FACUBOARR T HOUR BG6TSFne cata

terminal 2l SRR ORI BRITINAL B LG CXURBREL Al 200 B pyused for

exchange of data sighals SDA between the carriage circuit 500 and thé memory 2 0043] Of the
terminalsdaf Hieibraide2R0 described with reference to FIG. 3, either the first short detection terminal
210, the second short detection terminal 240, or 25 both are electrically connected with the ground
terminal 200420 th&iextartiplestepiited an-Eh@e Meittwifl e dphamntithet 1100 fitstlshertideteibitan terminal
220 is electricall%/éconnected to the ground terminal 220. The first short detection terminal 210 and the

secohd sRéetecmiiptemiithe baerséWedeneapdovitecafarrngrotaVdiy td e proeap4a7+ 20
R RS P T e S A dater St
remainingeimﬂil‘?a\feiﬁgl*ﬁetq@tggrcgqmglﬂgg QFEV@%@!E%% %m&gaq%l%ﬁgi%emory 203.
The memory 203 is, for example, EEPROM comprising serially accessed memory cells,
and performing data read/write operations in sync with a clock signal. The ground
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 960 of the carriage circuit
500, and is used to supply a reset signai RST to the memory 203 from the carriage
circuit 900. The clock terminai 270 is electrically connected to a terminal 570 of the
carriage circuit 500, and is used to supply the clock signal CLK to the memory 203
20 from the carriage circuit 500. The data terminal 280 is electrically connected to a
terminal 580 of the carriage circuit 500, and is used for exchange of data signals SDA
between the carriage circuit 500 and the memory 203.
[0043] Of the terminals of the board 200 described with reference to FIG. 3, either
the first short detection terminal 210, the second short detection terminal 240, or
25  both are electrically connected with the ground terminal 220. In the example depicted
in FIG. 7, it will be apparent that the first short detection terminal 220 is electrically
connected to the ground terminal 220. The first short detection terminal 210 and the

second short detection terminal 240 are electrically connected respectively to the



5element to induce the piezoelectric element to vibrate through the inverse piezoelectric effect, and
measurinlgFH;ing\;Lbration frequency of the voltage produced by the piezoelectric effect of the residual
vibration. Specifically, this vibration frequency reprggents the characteristic frequency of the
surrounding structures (.e.g. the housing 101 and ink) that vibrate together with the piezoelectric

element. The 10chargcteristic. frequency change % ending on the amount of ink remaining within the
ik cartidGET AR [t T RATEHER 8 B 0ne ) ABAST BRI R IRy Of the

terminalsscplfomedggggg&Q%Qg&qsi@gqﬂasé\g;h refergnce to FI_G. 3, the second sensor drive terminal 290 is

electrically connected to one electrode of the piezoelectric element used as the sensor 104, and the

first senspoddadrivararsieabihie miestiraiberutAecitshionhn albed aleehodendbesederminals 250,
290 are used for exchange of sensor driving voltage and output signals from the sensor 104, between

the carriageneirdog 500l evel than dendeteld4d[0045p bhegcanvage \cittage 300tbempseteatmiemory
control circuit 501, a cartridge detection/short detection circuit 502, and a sensor driving circuit 503.

The fhenRIgMet doriftelerdine sirzreleelidaitcsnericteqvibrate fdvmusdsineeees70, 580 of the
carriage circuit? mentioned above, and un%%d to control the memo% 3 of the ink cgrtrid e 100 to

0 0
perform FATA P& STANIGS S ek atiBn S SR e DRy RN LT B SRV RE D rod o

low-voltage gygis,Adyan AL ieriively oW voliags Wpieismiadinent & miaxigmm pjabout 3.3 V).

The memory control circuit 501 can employ 25a known design, and as Such need not be described in
detail hereA4RM hepsessaistiing st HOI Fra Giishily COMfIRcaniouma greanate:a0 and 550 of
the carriage circuit 500, and used to control the driving voltage output from these terminals 590 and
550 to dritre theuséms 30 1 G dcmbisithpthelsehe doothtr WEOWHRAAe 2debiatbit thle memiaifing ink level.
As will be described later, the driving voltage has a generally trapezoidal shape, and contains
relatfely HGrREERARES i IARSRTD GHRNERT, deRRAREAN Sheamaunt sdderriBarNRENYHIEUIt 503 and

the sensc%[1 ‘:al(’)4kare hi -voltagﬁ circuits u&ngkfr?latly%lg/nhg)% v%Ietgge via the termlna{ﬁ.590 and 550.

The 5sensor (ﬁ'rlv?r?étfzirgﬁit%b iS E%nrﬁb%géd 0 a?YSglc circaittor ex%dmbﬁfeTBﬁflﬁ%n hot be described in

detail hergi} JOOF flebfie ey st g RIG ARSI L HEBCHN A UL 0% JiKG i TR Pplye c@trol circuit
501, is a low-voltage circuit driven using relatively low voltage (in the embodiment, a maximum of
about 3.3M5./85 tiepisiedrid Eéasdh; v eadridirl 290 is electrically connected to one
electrode of the piezoelectric element used as the sensor 104, and the first sensor
15  drive terminal 250 is electrically connected to the other electrode. These terminals
250, 290 are used for exchange of sensor driving voitage 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
20  control circuit 501 is a circuit connected to the terminals 530, 560, 570, 580 of the
carriage circuit 500 mentioned above, and used to control the memory 203 of the ink
cartridge 100 to perform data read/write operations. The memory control circuit 501
and the memory 203 are low—voltage circuits driven at relatively low voltage (in the
embodiment, a maximum of about 3.3 V). The memory control circuit 501 can employ
25 a known design, and as such need not be described in detail here.
[0046] The sensor driving circuit 503 is a circuit connected to the terminals 590
and 550 of the carriage circuit 500, and used to control the driving voltage output

from these terminals 590 and 550 to drive the sensor 104, causing the sensor 104 to



10detection/short detection circuit 502 comprises a first detection circuit 5021 and a second detection
circuit 50;1_204'5 first detection circuit 5021 is connected to the terminal 510 of the carriage circuit 500.
The first detection circuit 5021 has a cartridge detegtion function for detecting whether there is contact
between the terminal 510 and the first short detection terminal 210 of the board 200, and a short

15detectign functjon for detecti horti f.the termingl 5 the terminals 550 590 which
output WS VT [OCAETES GERIRIAD 1 L b SEME BT e 115, TN R ARLNS0B1 ha o
reference AUk, VA5 L ARBISHH.0NR L0 L MO SRIRRGONABSIBIAESIDER BenfBIaliline other

end being grounded, thereby maintaining the potential at point P1 and 20P2 in FIG. 4 at V_refl and

V_ref2, resiettvely) Hayebindanef kish alk hevieamaddherslnrbdgtestiany ebager 30d Yrgeligishall be
termed the cartridge detection voltage. In the embodiment, the short detection voltage V_refl is set to

6.5 V, anddtiegeacindgiéstesewioelatiligly e ihredittagseti totReb terimete S20umslarblestablished by
means of the circuits, and are not limited to the values given herein. 25[0049]As depicted in FIG. 8, the
shorfdet&EfSANBINEGE Virrit BA3 V8 RompasEd lenloiaivd siiufesiP ¥ amestebhiesth P Pewhile the
cartridge etecgogevolé%?e V ref2 (2.5 V) is input to the negative input pin of a second Op-Amp 0P2.
The pote fisforfie'te ﬁ%l'?fﬁ"i‘s input to the positive input pins of the first Op-Amp PFO4P47* 22

OP1 and {645 CoR¢ OB det LIRS, MR L RIATIAT N LAIQR 302 GRTRALHAL nRPLLIRRR High

signal when the potential input to the negative input pin is higher than the potential input to the positive
input pin,cliEBVEIREY lovtpLiitageadiaiisignabwein ihepefesitidbinpuitagdheimnegative input pin is
lower than the potential 5input to the positive input pin. [0050] As depicted in FIG. 8, the terminal 510
is connecteth talian8rB.\4 peavensuppfab®D 3.3Wiakes tdansittol iMR1GB, itteanarbfitgs arrangement, if
terminal 510 is free e.g. there is no contact with terminal 510, the potential of the terminal 510 will be

set & absletactiopsshard Askpetiome i tarifogempissatidicrbdetsetiommitgri o021 and a

second detection circuit 5022. The first detection circuit 5021 is connected to the
terminal 510 of the carriage circuit 500. The first detection circuit 5021 has a
cartridge detection function for detecting whether there is contact between the
terminal 510 and the first short detection terminal 210 of the board 200, and a short

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

20 P2in FIG. 4 at V_refl and V_ref2, respectively. Herein V_refl shall be termed the
short detection voltage, and V_ref2 shall be termed the cartridge detection voltage. In
the embodiment, the short detection voltage V_refl is set to 6.5 V, and the cartridge
detection voltage V_ref2 is set to 2.5 V. These values are established by means of
the circuits, and are not limited to the values given herein.

25 [0049] As depicted in FIG. 8, the short detection voltage V_refl (6.5 V) is input to
the negative input pin of a first Op—Amp OP1, while the cartridge detection voltage
V_ref2 (2.5 V) is input to the negative input pin of a second Op-Amp OP2. The

potential of the terminal 510 is input to the positive input pins of the first Op—Amp



10comes into contact with the first short detection terminal 210 of the board 200 described previously.
Here, as icted in FIG. 7, with the first short detection terminal 210 and the ground terminal 220
electrically connected (shorted) in the board 200, wfen the terminal 510 comes into contact with the
first short detection terminal 210 (herein referred to as being in contact), the terminal 510 is electrically

15contin th ro n termin and the ten ial of he ermlnal 510 dropsto O V.
0051] CBL AR hF S ChrAmE DE7 Loke, T B Aroe e ChEng BHTRAE9P fe outpu

as the cagaupRiacing Jap b WIS JOEIREITA LA BECHBEA AN ERAL i dhe second

Op-Amp OP2 is output as the cartridge 20detection signal CS1.[0052]On the other hand, If the

terminal 3A8nsishpdeshivatnamndjasantiporingt 3pPuthnre Mg Hnfaserhinwighilesepgor driving
voltage (45 V max) will be applied to the terminal 510. As shown in FIG. 8, when voltage greater than

the short dletettidrenditageotentfl (b tpoidteppkedtivehemerminas Sd@stubhao shemioigraikligh signal
from the Op-Amp OP1 will be output to an AND circuit AA. 25[0053] As shown in FIG. 8, a short
detection'@fitote Sfareikive iRpyt Atm the main control circuit 40 to the other input pin of the AND

it A It J It Hi h he short detecti
penold i N R s O IR TR e R KL
23 OP1 aeﬁosﬁerwgegeem.ewafﬁﬁ'smﬂgwé?mogrpéaggéawt Aelerling fBgton QL the first

detection circuit 5021 is controlled by means of the short detection enable signal EN of the main
control CigcylitHerel Rensheshegteciion sdomad\B1draretheteNRICHT il AR AsiadiBIdviheeaé control

circuit 40, as well as 5being output to the base pin of the transistor TR1 via resistance R1. As a result,
by at about 3 V. As noted, when the ink cartridge 100 is attached, the terminal 510

10  comes into contact with the first short detection terminal 210 of the board 200
described previously. Here, as depicted in FIG. 7, with the first short detection
terminal 210 and the ground terminal 220 electrically connected (shorted) in the
board 200, when the terminal 510 comes into contact with the first short detection
terminal 210 (herein referred to as being in contact), the terminal 510 is electrically

15  continuous with the grounded terminal 520, and the potential of the terminal 510
drops to O V.
[0051] Consequently, with the terminal 510 free, a High signal from the second Op-—
Amp OP2 is output as the cartridge detection signal CS1. With the terminal 510 in
contact, a Low signal from the second Op—Amp OP2 is output as the cartridge

20 detection signal CS1.[0052] On the other hand, if the terminal 510 is shorted to
the adjacent terminal 550, there are instances in which the sensor driving voltage (45
V max) will be applied to the terminal 510. As shown in FIG. 8, when voltage greater |
than the short detection voltage V_refl (6.5 V) is applied to the terminal 510 due to
shorting, a High signal from the Op—Amp OP1 will be output to an AND circuit AA.

25 [0053] As shown in FIG. 8, a short detection enable signal EN is input from the
main control circuit 40 to the other input pin of the AND circuit AA. As a result, only
during the time interval that a High signal is input as the short detection enable

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



means of the transistor TR1 it is possible to prevent high voltage from being applied to the power
supply V%I_LBr gpyia the terminal 510 when a short is detected (when the short detection signal AB1 is
HI). [005 e second detection circuit 5022 has agartridge detection function for 10detecting
whether there is contact between the terminal 540 and the second short detection terminal 240 of the

board 20 d a short detection function far,detecting shorting of terminal 540 to the terminals
020 et SOt BT AR OO BB AR bt SEUAEL S, DTS R B some
arrangementase Bral ARleelen i lipaat s iallealslainn ARG desctiRligngpeed not be

provided 15here. Hereinafter, the cartri g];e detection signal output’by the second detection circuit 5022

shall be dpietetaskdtle Achtherhortdetaction sighral asc0B24d00ha] haarmnasmentighthe carriage
circuit 500 corresponding to a single ink cartridge 100 has been described above. In the embodiment,

since fouABKk tarritige MO0 crewdittAéhede fbpniof ¢hid e amtid g detelctionish 48, detectibascircuits 502
20described above will be provided, at each of the attachment locations for the four ink cartridges 100.
Whilé onReinginyi®sbirdharmang eifcaft hestramtisirtedRAnNdarsivigtanemEdr divinteeittuR 03 is
connectable to egch of the sensors 104 of the ink cartridges 100 attached :;rlt the four attachment
Jocations BSARE AL L A0EFRP AT ChiviR PRI GR CoRtrBiEelt 86 1Te R bR 23IGH

responsifle Jor RIQEESSER Ay P IHNIAR I eHOUL P EA 1806 R P01 H f A SUH QNI UHA0 Is a

computer of known design comprising a central processing unit (CPU), a read-only memory (ROM),
and a ranghym AeesEIRROBI ABYM3. AS. noted, the main control circuit 40 controls the entire printer;
in PFO4P47* 24 FIG. 8, however, only those elements necessary for description of the embodiment
are seleciP@figlllustratescand the éotiowing cdéb@hdionae tersittrifhesiliedtratin dunartiemient. The main
control circuit 40 comprises a cartridge determining module M50 and a remaining ink level determining

moddle MEteeSingnahsibry dhave re VERFLESNEER Hindaannabrdkand the secend ehnfldge
i‘:]ekt‘fer\r}“eifi&‘&é‘?ﬁ%‘%’ete'\r"n‘r%%a‘ﬁxffb"&st%5%‘@?9«93tfbe,taerﬁﬁ‘ié‘%ﬂ%ﬂ"éé’%&%?éﬁ?ﬁﬁﬂ%ﬁﬂ el emaining
shorting of the terminal 540 to the terminals 550 and 590 which output high voltage.
Since the second detection circuit 5022 has the same arrangement as the first
detection circuit 5021, a detailed illustration and description need not be provided
15  here. Hereinafter, the cartridge detection signal output by the second detection
circuit 5022 shall be denoted as CS2, and the short detection signal as AB2.
[0055] An arrangement of the carriage circuit 500 corresponding to a single ink
cartridge 100 has been described above. In the embodiment, since four ink cartridges
100 are attached, four of the cartridge detection/short detection circuits 502
20  described above will be provided, at each of the attachment locations for the four ink
cartridges 100. While only a single sensor driving circuit 503 is provided, and a single
sensor driving circuit 503 is connectable to each of the sensors 104 of the ink
cartridges 100 attached at the four attachment locations by means of a switch(not
shown). The memory control circuit 501 is a single circuit responsible for processes
25  relating to the four ink cartridges.
[0056] The main control circuit 40 is a computer of known design comprising a

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

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



determining module M60 controls the sensor driving circuit 503, and executes a remaining ink level
detectionp%%gﬁs, described later. [0057]Cartridge determination process: 10The cartridge
determination process executed by the cartridge determining module M50 of the main control circuit
40 will be described with reference to FIG. 9 and FIG. 10. FIG. 9 shows a flowchart depicting the

processing roytine of the cartrigge determination process, FIGS. 10A-C show illustratjons depicting
three bl e ARIENTInEE ol HEBELGTSR, A BEEE LT ATATNP o e nEaHTEGE BErrmination

process, ihe baRidic Wilhe.degcubed HORID HElElanae o G, 10-Tha ey 200 mentioned

previously comes in three types, depending on the wiring pattern of the first short detection terminal

210, the seeppdsRatt Jaeaian tymivaliARivng dengridditeuninabe ditdhasmireedyies are
designated respectively as Type A, Type B, and Type C. As 20 depicted in FIG. 10A, the Type A

board 20M ) amang eemvitin iberfird¢ eblodetiataction teomhihaMAD mdttegrgsnd thenisatR2d
electrically connected by a conducting line 207, while the second short detection terminal 240 and the

groudd teriitridesiekeetinn sisealic 9 lcdrhéctbl . srstddpr sl anntinna R dite MySeereasabed 200 is

arranged with both the first short detection terminal 210 andﬁne second Sh.OE;[ etection 25terminal 240
electricalfy E8HH E%S%Xﬁfﬁ’ﬁ?é%?&ﬂ{&%&ﬁ%ﬁsﬁiﬁ Qﬁélst%n URtifg AN 807X A% Gepicted in FIG. 10C,

the Type 4o omid 20% s e aRruith the accodsbarkdeiectian fesingl 240, atgh e ground

terminal 220 electrically connected by a conducting line 207, while the first short detection terminal

210 and thengnavednk RY4PdeAt hdRpris22Q sderitrigaig@rically connected. A board 200 of
predetermined type, selected with reference to ink type or ink quantity for example, is disposed on the

ink cartrid§e5700. Speuilieallvetepanativoardhesguantity of ink contained in the ink cartridge 100, a
Type A board 200 could be disposed on an L size cartridge 5containing a large quantity of ink; a Type

B bé#rd 2ooT&&m'Béi@ﬁ§p@gf§drﬁiﬁ%ﬁipm RigBEARIERTLE byirtibey aaﬁaﬁaaraeaaaﬂm%mﬁ%d a
Tave OB 00 sl Schpseaan e e opiin sl meny g o0so
cartridge ﬂ?t?féf’@/%{;’ﬁsd?t%%%ﬂéi%%b@%&“&e processing routine of the cartridge
determination process. FIGS. 10A-C show illustrations depicting three types of
terminal lines on the board 200.
15 [0058] Before turning to the cartridge determination process, the board 200 will be
described further with reference to FIG. 10. The beard 200 menticned previously
comes in three types, depending on the wiring pattern of the first short detection
terminal 210, the second short detection terminal 240, and the ground terminal 220.
These three types are designated respectively as Type A, Type B, and Type C. As
20 depicted in FIG. 10A, the Type A board 200 is arranged with the first short detection
terminal 210 and the ground terminal 220 electrically connected by a conducting line
207, while the second short detection terminal 240 and the ground terminal 220 are
not electrically connected. As depicted in FIG. 10B, the Type B board 200 is arranged
with both the first short detection terminal 210 and the second short detection
25  terminal 240 electrically connected with the ground terminal 220 by a conducting line
207. As depicted in FIG. 10C, the Type C board 200 is arranged with the second
short detection terminal 240 and the ground terminal 220 electrically connected by a

conducting line 207, while the first short detection terminal 210 and the ground



10cartridge detection signals CS1, CS2 for each of the four attachment locations of the holder 4, and
using the ignals executes the cartridge determination process for each of the attachment locations.
[0060] When the cartridge determining module M5G4nitiates the cartridge determination process for a
selected attachment location, the cartridge determining 15module M50 first ascertains whether the

cartridge detecti ignal CS1 from the cartridge detection/shqrt detection circyit 502 in the selected
atachme DA G 3 T ST (G1bh ST e EPEA AW BBBTATAIIL FHREe Mo
ascertaingneielhe Latridns qgtﬁﬁ%‘&’P%'%Q%ﬁaa'ﬁ‘t%ef%?'S%%‘?p?é?%h:lﬂ%@% largHam isiAk-ow
signal (Step S104 or S106). If as a result the cartridge detéction signals CS1 and 20CS2 are both Low

signals (SaRridbe21 0E S puireten Ipenim e ot ajtradgieydeternicongamedule tMdthdecides that

the ink cartridge 100 attached to the selected attachment location is furnished with the Type B board
200 (Step-&108lsq 0081 Bihviterx, kherda2fitigede teendiisires etboulenM56izim ¢hetgdeat that the cartridge
detection signal CS1 is a Low signal and the cartridge detection signal 0S2 25is a High signal (Step

S102 YERBHINGS 3 4168 e tide abidddimd e iRkhoatd R0 isquh e sisnrsetherrapdasizgard 200

(Step S110); or,in the event that the carfridge detectiop signal CS1 is a High signal the cartridge
detection SHHE S5 EHONPA PSR LATUIGr e (Shep Qb3 VRO ARG CleB B E). decidos
that the i GodEgR s STUEReCaplty echYRe Grhopi A0 dgserbsd pRove (Step S112). [0062] In
the event that both the cartridge detection signals CS1 and %SZ are High signals Step S102: NO and

Step S10p096)), thrheaskitlgszdedetarning Maduia M8 detiiemitataaieartsdgaissattached to the
selected attachment location (Step
constantly receives from the cartridge detection/short detection circuit 502 the

10 cartridge detection signals CS1, CS2 for each of the four attachment locations of the
holder 4, and using these sighals executes the cartridge determination process for
each of the attachment locations.

[0060] When the cartridge determining module M50 initiates the cartridge
determination process for a selected attachment location, the cartridge determining

15  module M50 first ascertains whether the cartridge detection signal GS1 from the
cartridge detection/short detection circuit 502 in the selected attachment location is
a Low signal (Step S$102). Next, the cartridge determining module M50 ascertains
whether the cartridge detection signal CS2 in the selected attachment location is a
Low signal (Step S104 or S106). If as a result the cartridge detection signals CS1 and

20 CS2 are both Low signals (Step S102: YES and Step S104: YES), the cartridge
determining module M50 decides that the ink cartridge 100 attached to the selected
attachment location is furnished with the Type B board 200 (Step S108).

[0061] Similarly, the cartridge determining module M50, in the event that the
cartridge detection signal CS1 is a Low signal and the cartridge detection signal CS2

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

cartridge detection signal CS1 is a High signal and the cartridge detection signal CS2



S114). In this way, the cartridge determining module M50 determines whether an ink cartridge 100 is
attached 70 ﬂ?hf $0 what type, for each of the four attachment locations. [0063]Remaining ink level
detection process: 10The remaining ink level detectign process executed by the remaining ink level
determining module M60 of the main control circuit 40 will now be described with reference to FIG. 11

vl detaStoh DIotECa! FRES SH02C GhATR Sh0As dHciRg EmbLrtoR ARt e &
shorting-qgigeliany %ﬁ?%é‘%ﬁb%%&?ﬁ?ﬁﬁ@%‘é@ﬂ»%&'%’8%9@9&15'@1 phfhe remaining ink level

detection process; [0064] The remaining ink level determining module M60 of the main control circuit

40, in the[euep! thah theeremeainitaiiotevel dncieridks aetistanh Msndacos alrang 9 e aigghment
locations of the holder 4 is to be detected, first sets to High the short detection enable signal EN to all

of the carsigtgdsdBtept®hIghdtOdetdclitar D URS b 0D  Smrdize2)etes mingszi iy ddelsHeB0detection
function is enabled in all of the cartridge detection/short detection circuits 502, and if voltage above the

referéncedgsiafethatera ramnder isppitashediie thersrlestrshatiashmant innsting (S8Anal 540, are

ble t Is as the short defect Is AB1, AR2, In oth d tat hich
s LA B o e A SR D e A R e a0
or terminalpd i o SatRaLRed ahtPHYBY R LB aBIsg, BRINSN AR dRmaleng Ink fevel

determining module M60 Instructs the sensor driving circuit 503 to output driving voltage from the
terminal 356&a@icteyminal 590 to PFO4P47* 27 the sensor 104, and detect the remaining ink level
output (Step S204). To describe in more specific terms, when the sensor driving circuit 503 receives
an instrud0663gn&drorinihe irdmeavsindesitdcievelpdetersaining module M60, the sensor driving circuit

10 The remaining ink level detection process executed by the remaining ink level
determining module M60 of the main control circuit 40 will now be described with
reference to FIG. 11 and FIGS. 12A-C. FIG. 11 shows a flowchart depicting the
processing routine of the remaining ink level detection process. FIGS. 12A-C show
timing charts depicting temporal change in the shorting—detection enable signal and

15  sensor voltage during execttion of the remaining ink level detection process;

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

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

25 is a state in which shorting of the terminal 510 or terminal 540 to the terminal 550 or
terminal 590 is monitored.

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

driving circuit 503 to output driving voltage from the terminal 550 or terminal 590 to



503 outputs driving voltage from either the terminal 550 or the terminal 590, the 5voltage being applied
to the pi ggric element which constitutes the sensor 104 of the ink cartridge 100, charging the

: nap o , : ) .
piezoelectric element and causing it to distort by means of the inverse piezoelectric effect. The sensor
driving circuit 503 subsequently drops the applied voltage, whereupon the charge built up in the
piezoelectric elemen% IS dischar%ed, causing the piezoelectric element to vibrate. In 10FIG. 12, the

driving voRERES M 03208 SRTHHT HifinGRRIENAUIGATYS! ACBEbIREPIFENE 12 #58HIRMY voltage

fluctuates betweeeré .g{eferenc e\(10 age and thoerimaxmum. v%gq%%si |stgch avay, a to describe a

. , t i t .
trapezmd’glogﬁgge. e Thaximum vo tagseeQ/ssolrs setto r%'lgﬁwely high voﬁage IzemgS about 36 V). Via the

terminal S0 9f thed e HBI RéhaRiin N6 IS RN HYINY HHE Wi damretenibe ylinoe-RindusediRy the

15piezoelectric effect as a result of vibration of the piezoelectric element (in FIG. 12 depicted as the
voltage dbdid@ditpetintrivalgh?)|tapd frymeibiaringdhe niidnatiohdrer tiee dy tindie5 9@ telots the
remaining ink level. Specifically, this vibration frequency represents the characteristic frequency of the
surréundirjtegedieies (et beitie 10 ezasteisitiattie Mienhtehishedssstiiti e hresersecttitdelement,

and 20changes depending on the amount of ink remaining within the ink cartridge 100, so the

remainin§ ik fell| Garideactlicharine e Mt aneoia ARt At FH RO G Entd ARG circuit
503 out h t It to th ining dnk | d ini | fth i trol
T T T

etermining mo receives the detected 25

result frog), iR G4y dHRYHROREGAHDRES VBRI ERSUIRKQKE! SleirsEnining JpaHUReM60 brings the

short detection enable signal EN, which was previously set to a High signal in Step S202, back to a
Low signpldaiele &rid6g] anenteisndisibardeal pcacesw théhisepietess; tha éntentaidhaly e rémaining ink
level is being detected is a state in PFO4P47* 28 which the short detection enable signal EN is set to
a High sififal i ethebrrisitvediession the selérgsoriewre fiinmh § ik felarvial ddiefedeanitiedhe

occurrencge of shorting is heing monitored by the cartridge detection/short detection circuit 502. [0067]
process MEIPshiart § [ odRecretiagtn %@égg%sm@gfba %fﬁf&f&@@ﬁﬂfﬂﬁﬁ%ﬁ% Hecution of

et SR VSRS I 147057361 e Bl e 0 A
described fiesge 10416 sdd t& AANGRAT BigHOJRFEURL PrIEESEINE V). Via the terminal 550 of
the terminal 580, the sensor driving circuit 503 detects the voltage produced by the
15 piezoelectric effect as a result of vibration of the piezoelectric element (in FIG. 12
depicted as the voltage during time interval T2), and by measuring the vibration
frequency thereof detects the remaining ink level. Specifically, this vibration
frequency represents the characteristic frequency of the surrounding structures (the
housing 101 and ink) that vibrate together with the piezoelectric element, and
20 changes depending on the amount of ink remaining within the ink cartridge 100, so
the remaining ink level can be detected by measuring this vibration frequency. The
sensor driving circuit 503 outputs the detected result to the remaining ink level
determining module M60 of the main control circuit 40.
[0066] When the remaining ink level determining module M60 receives the detected
25  result from the sensor driving circuit 503, the remaining ink level determining module
M60 brings the short detection enable signal EN, which was previously set to a High

signal in Step S202, back to a Low signal (Step S206), and terminates the process. In

this process, the interval that the remaining ink level is being detected is a state in



routine when shorting is detected is shown as well. When the terminal 510 or the 10terminal 540
shorts to];p&lg%minal that is outputting the sensor driving voltage of the terminals 550 and 590, the
sensor driving voltage will be applied to the shortinggterminal 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 he short detecti

abpve on yoltage V_refl (6.5 V), a High signal will be o t as the short
15 detocHIC BRI RES RS SR IR EaHACHEEIL BT o H BB BB O/ EDR 403 ihon the
remaining ok BUs! AEISIRPNAG AROFUIRIMER TARTLNES RMEHALLIESR ANHASIEHA Sigbpls ABL AB2

the remaining ink level determining module M60 suspends detection of remaining Ink level, and

executessHisHINE B PR ARG NAN thROsHRG Ted ele iRt oAV KHPB I haRIe dMaruBb processing is
initiated, the remaining ink level determining module M60 immediately instructs the sensor driving

circuit 50(066 slispBnoktes ettpatstiostingds dieteredltage (Step S208). [0069]Next, the remaining ink
level determining module M60, without carrying out remaining ink level detection process to its

condlusion, bRRd¢eRESShefTdRtceub Mherensatsiiahl twinaeres HirwsRtactsRe PEHDS) to

t inate th 1 . F ' trol circuit 40 take, , h
2 oty FTE IEQP 1 DHE! SHORH G2 e A6 5 £is! T BB TRAH e detocton
enable signalElN @mS%ﬂ%im-é‘%é@ﬁ‘&%@&%gfg‘ﬁ%m“3.1‘)?5%‘,’%. {BREAGIIDRS the terminal

510 nor the terminal 540 i1s shorting to the terminal that outputs the sensor driving voltage of the
terminalsdabébeadl S, 5o HeatiestRAiing MK laveldetedivirpepasssiitdieila prxessirg normally.

FIG. 120 depicts sensor voltage in the event that the terminal 510 or the terminal 540 is shorting to the
terminal toatind thieete shovédisSE0dahecse0 io stpuis the wehsWhdrivihg tmitaigel 510 or the

10  terminal 540 shorts to the terminal that is outputting the sensor driving voltage of
the terminals 550 and 590, the sensor driving voltage will be applied to 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_ref1 (6.5 V), a High signal will be output as the short

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

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

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

25  enable signal EN back to a Low signal (Step S206) to terminate the process. For
example, the main control circuit 40 may take some countermeasure, such as

notifying the user of the shorting.



[0071]As depicted in FIG. 12A, during execution of the remaining ink level detection process, the
detectionpfle_,g Lgsignal EN is a High signal. As shown in FIG. 1012B, in the normal state (no shorting),
after high voltage Vs has been applied to the sensag 104, the applied voltage drops, and subsequently
vibration voltage is produced through the piezoelectric effect. In the embodiment, Vs is set at 36 V.

0072] A ctedin.F1G. 12C, t th d,in the ab | stat i th It
crope ot WO Hbiark et SR8 Kb R AR BN Lo G U LI s LT L0 he
fact that, Pﬁ@&é&%@“&é‘ﬁ@tﬁ'\%&%gé%%ﬂ'&ag@ege%ﬁﬁbﬁé’.%h@etﬁg%#ﬁmt@fbvr%ﬁaa?eV_fefl (6.5V). a

High signal is output as the short detection signal AB1 or AB2 from the cartridge detection/short

detectiontehiginbP8300dhadaiingiRinenivk daveh 4 atesmbiinaraatdie Meby andiHevemghisoiik level
determining module M60 receiving this signal immediately drops 20the sensor driving voltage.

[0073]FIGerBirskiovboGankusddition thiad Svemanaiofrehorkiney ¢ ded steolkely sesmaribgiogshorting to
other terminals by the terminals 550 and 590 which output the sensor driving voltage is, for example,

the chse ergnsied inoens!lysFIG wiHEhderistecesasny voHage et et shak shid&imingh 52 formed
by condepsati 25h deppsited on the board 20Q of the.ink cartridge 100, bridging th
oA AR SN VR T N R e el D v

terminal %&%{f{u’nalé Qnhe ququggl,tgég@cing shorting. For example, ink drop Si that has adhered
to the surface of the carriage 3 or Ink supply needle 6 PFO4P47* 30

[0071] As depicted in FIG. 12A, during execution of the remaining ink level
detection process, the detection enable signal EN is a High signal. As shown in FIG.
10 12B, in the normal state (no shorting), after high voltage Vs has been applied to the
sensor 104, the applied voitage drops, and subsequently vibration voltage is produced
through the piezoelectric effect. In the embodiment, Vs is set at 36 V.
[0072] As depicted in FIG. 12C, on the other hand, in the abnormal state (shorting),
the sensor voltage drops at the instant that it goes above the short detection
15 voltage V_refl (6.5 V). This is due to the fact that, at the instant that the sensor
voltage goes above the short detection voltage V_ref1 (6.5 V), a High signal is output
as the short detection signal AB1 or AB2 from the cartridge detection/short
detection circuit 502 to the remaining ink level determining module M60, and the
remaining ink level determining modu!e MB0 receiving this signal immediately drops
20  the sensor driving voltage.
[0073] FIG. 13 shows an illustration of a scenario of shorting. Here, the likely
scenario for shorting to other terminals by the terminals 550 and 590 which output
the sensor driving voltage is, for example, the case depicted in FIG. 13, in which an
electrically conductive ink drop S1 or a water drop $2 formed by condensation has
25 become deposited on the board 200 of the ink cartridge 100, bridging the gap
between the first sensor drive terminal 250 or the second sensor drive terminal 290
and another terminal or terminals on the board 200, producing shorting. For example,

ink drop S1 that has adhered to the surface of the carriage 3 or ink supply needle 6



disperses and adheres as shown in FIG. 13 by the motion of attaching or detaching of ink cartridge
100. In t%dﬁlﬂgmce, when the ink cartridge 100 is attached, the terminal 550 that outputs the sensor
driving voltage, for example, will short to another tegginal 510, 520, or 560 of the carriage circuit 500
via the first sensor drive 5terminal 250 and the terminals (FIG. 13: terminals 210, 220, 260) bridged by

the ink d Sito th drive t inal 2 Or, thet [ 590.that optputs t drivi
voltage WRPSRBTER ATLREP AR AT (i s o RSB0 U B LRGP e
terminal 290 A {g.SPERN SHA'L AERION RN PACEG 41 3% BETaSa g waler drop 52 to the

second sensor drive terminal 290, for 10example. Such a shorting is caused by various factor as well

as the adhasinmaPbHTetink YeRuto RIS eShOKNERRAYdICRakRR6, RYIrapgingelectrically
conducting object, for example, paper clip on carriage 3. The shorting also may be caused by

adhesionaodtrenihedtsoialhel 8lex2flicalyb66 nefudim ganddes alriauie RBhple, thieirfi sk cfenser. d%{8074] As
mentioned previouslawith reference to FIG. 3, in the ink cartridge 100§)ertaining to the embodiment

the fifst stageinativalandinhe 2sominalsiE K chdideeninal Al 18 2%itA0) duidsnerbugbg W driving
ltage to,th d at the t f the terminal .so th f adjacent

torminalsAEB S AL RPN BLEEb R e G OISR e S8 U secama

20sensor drive Jepaungl 730, sHoriingHG L ASHRinals Sila sIRPZPIRD thehoard;Z00: e first

sensor drive terminal gSO should short to the adjacent first short detection terminal 210, the shorting

will be dejecter by tha afuesaenfinretbaariil Qo dlaiarting/shoshdaireonetsctib 5@ iparzample,
shorting of the first sensor drive terminal 250 to another terminal caused by the ink drop Si

25infiltratifrdGrdidy thedizsd $ontdor drvertdronir? 260 Isideewilhbes dietectddvnstantipain29thdautput of
sensor driving voltage will be suspend, preventing or reducing damage to the memory 203 and the
printihg aﬁfﬂf&lﬁs 200 2iFfb9iL ’(ﬂ’l@ m@fﬁﬁﬂ/%ﬁﬂré?qslféﬂpﬁ?s K} iﬁﬁjhhsmdaﬁﬂi?ﬂeoééhﬁdge
detectioni/ﬁpo(frto%(-et)ggltj%r)lacggluei't %%Zgﬁoar'%isr?gdnggs}r%% %g%gienogby trapping electrically conducting
object, for example, paper clip on carriage 3. The shorting also may be caused by
adhesion to terminals of the electrically conducting material, for example, skin oil of
user.
15 [0074] As mentioned previously with reference to FIG. 3, in the ink cartridge 100
pertaining to the embodiment the first sensor drive terminal 250 and the second
seﬁsor drive terminal 290 which apply the driving voltage to the sensor are arranged
at the two ends of the terminal group, so the number of adjacent terminals is small.
As a result, the likelihood of the first sensor drive terminal 250 and the second
20  sensor drive terminal 290 shorting to other terminals is low.
[0075]  On the board 200, if the first sensor drive terminal 250 should short to the
adjacent first short detection terminal 210, the shorting will be detected by the
aforementioned cartridge detection/short detection circuit 502. For example, shorting
of the first sensor drive terminal 250 to another terminal caused by the ink drop S1
25  infiltrating from the first sensor drive terminal 250 side will be detected instantly and

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

to the memory 203 and the printing apparatus 1000 circuits (the memory control



[0076]Also, the first short detection terminal 210 is adjacent to the first sensor drive terminal 250 and
situated 919&‘ Lo the first sensor drive terminal 250. 5Consequently, in the event that the first sensor
drive terminal 250 should short to another terminal f4r terminals due to the ink drop Si or the water drop
S2, there is a high likelihood that the first sensor drive terminal 250 will short to the first short detection

terminal 210 a l. Consequently, shprting,of first sensor-drive terminal 250 tq anqther terminal
can be SR b oD FE s, R AR R R eE g S HE At bR Ection
terminal 2{.0.isalso used by the cartridge detection/short detection circuit 502 to determine whether an

ink cartridge 100 is attached, as well as to determine the type of attached ink cartridge 100. As a

result, théogurgiber AkterRinalspBHbA RREEd 12610 Grmbr ke oW ad86titbeRefies prsible to reduce
the number of board 200 15manufacturing steps and the number of parts for the board 200.

[0078]Sirdiixeyteif i vad &S airsk sisuatarvel tersina 280 fotsdddrstvortto eheesmomi2BAort detection
terminal 240, the short will be detected by the cartridge detection/short detection circuit 502.

CongequERiyesHERHHG tf the sxephihedibs: vt risamdrivedeminatfolienamastaitda by the ink
drop Si or r’gt&ghve\;/ﬁeer drogE 20(2 2 infiltr%tig fror‘rht‘gem egond Sensor drive terminalggrinﬁide can be

detected instantly. T aTesll ?Hgﬁ'w%ge oethé circuits O the memgr%/‘%t:f%ﬁiao h ?ﬁﬁ éspf')aratus

1000 cauged ReHRBIN LGRS QY EOREE 084G E Uee il Mt ilhehs AL LR AN AFL EGlGgHON terminal

240 is the terminal situated closest to the second sensor drive terminal 290. Consequently, in the

event thagébecsrReptsh s @ 1drive velLDYAsE 296hshoeisbehagt §6 anpthet armipabiarterminals due to
the ink drop Si or the water drop S2, there is a high likelihood that the second sensor drive terminal

290 will steoniratHb8dcoanbsherttéet@otbnae ipeintet24ted wed. rédrtdequently, PFO4P47* 32
shorting of the second sensor drive terminal 290 to another terminal can be detected more reliably.
10 ~ [0077] In addition to detecting shorting, the first short detection terminal 210 is
also used by the cartridge detection/short detection circuit 502 to determine
whether an ink cartridge 100 is attached, as well as to determine the type of
attached ink cartridge 100. As a result, the number of terminals on the board 200 can
be kept down, and it becomes possible to reduce the number of board 200
15  manufacturing steps and the number of parts for the board 200.
[0078] Similarly, if the second sensor drive terminal 290 should short to the second
short detection terminal 240, the short will be detected by the cartridge
detection/short detection circuit 502, Consequently, shorting of the second sensor
drive terminal 290 to another terminal caused by the ink drop S1 or the water drop
20 82 infiltrating from the second sensor drive terminal 290 side can be detected
instantly. As a result, damage to the circuits of the memory 203 and the printing
apparatus 1000 caused by shorting can be prevented or reduced. Similarly, the
second short detection terminal 240 is the terminal situated closest to the second
sensor drive terminal 290. Consequently, in the event that the second sensor drive
25 terminal 290 should short to another terminal or terminals due to the ink drop S1 or

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

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



[0079] The first sensor drive terminal 250 and the first short detection terminal 210 on the one hand,
and the Sﬁg sensor drive terminal 290 and the second short 5detection terminal 240 on the other,
are situated at the ends of the terminal group so thg the other terminals (220, 230, 260 -270) lie
between them. Consequently, if foreign matter (the ink drop Si, water drop S2 etc.) should infiltrate

from eithey side as indicated by the arrows in FIG, 13, this.infiltratjon can be detected before |
it ato RO AP SU10% SR ARSE (SBHE S0 ZB0oAD BRI Loy AR e RS Lircuits o

the memaqry, 203 apg the printing apparatus 1000 due to infiltration of foreign matter can be prevented
or reduced. [0080] The first sensor drive terminal 250 and the second sensor drive terminal 290 are

arranged[gotyg row ke insesiprieie eiomiRas S0 (viere W s A\shy e Sulle stGe ddienigeminals 250,
290 to which sensor driving voltage including high voltage is 15applied are situated to the back in the

insertion 2@ ctiothethere s tesshiddirosdciad isdndropdrioefbeegnahaf@rafelghe papendiphavil| infiltrate
to the location of these terminals 250, 290. As a result, damage to the circuits of the memory 203 and

the printidgtesparatesmoebi4lsadhy Mhrratsn stusied Phikecttdnddhpdrsmisd o pathuted.
20[0081] The terminal , of th ' ed in a st d pattern. As a result,
et iR R B AR A e A TBCENRSRE LAt GO BT HE g apparatus
1000 (the GaniachIrIYngMEinees, 498, JO4 Meatioas & ArsIRYS|Y)iARAS de AHasHDe gl peration

can be prevented or reduced. [0082]B. Variations: 25Variations of the board 200 mounted to the ink

cartridge () slaalleeleasiBpa withnrelerengetiosH KAt diddh -4 5B b E | §e%e dA-DeSbanitfirst diagrams
depicting boards pertaining to variations. FIGS. 15A-C show second diagrams depicting boards
PFOAPATH B3 gtertainifay tosdratitres. FIGHa S§A2B0s 1190, tRHY d2d§raMsrdepictindyvb dardageertaining to
Van?(?onib the circuits of the memory 203 and the printing apparatus 1000 due to infiltration
of foreign matter can be prevented or reduced.
[0080] The first sensor drive terminal 250 and the second sensor drive terminal
290 are arranged in the row on the insertion direction R side (lower row). As a result,
since the terminals 250, 280 to which sensor driving voltage including high voltage is
15 applied are situated to the back in the insertion direction, there is less likelihood that
ink drops or foreign matter (e.g. a paperclip) will infiltrate to the location of these
terminals 250, 290. As a result, damage to the circuits of the memory 203 and the
printing apparatus 1000 caused by infiltration of foreign matter can be prevented or
reduced.
20 [0081] The terminal group of the board 200 is arranged in a staggered pattern. As a
result, unwanted contact of the terminals of the ink cartridge 100 with the terminals
of the printing apparatus 1000 (the contact forming members 403, 404 mentioned
previously} during the attachment operation can be prevented or reduced.
[0082] B. Variations:
25 Variations of the board 200 mounted to the ink cartridge 100 shall be described

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

pertaining to variations. FIGS. 15A-C show second diagrams depicting boards



[0083]Variation 1: On the board 200b depicted in FIG. 14A, the first short detection terminal 210 is
Ssimilar ?Fm§4f.jgst short detection terminal 210 of the board 200 of the embodiment, but has at its
lower end an extended portion that reaches into preximity with the lower edge of the lower row. The
extended portion is positioned between the first sensor drive terminal 250 and the reset terminal 260
of the lower row. As a result, for ple, even in the event of adhesion of an ink drop S3 as depicted
i FIG. 1H R 5851 B 078 G S ek R AP NS cheh TLTHA RAP R0 AL B7St senoor
drive termingl 220 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 diigegerminalz@Aand the first short detection terminal 210 are shorting and the sensor driving
voltage is 15suspended. Accordingly, problems caused by shorting of the first sensor drive terminal
250 to anoth@n tdweriioal G2 @b deampid 0f FIG. 14A, the fieststerhidetz8®rcterenph@i@nied or
reduced. [0084] As shown in FIG. 14A, the second short detection terminal 240 of the board 2006 is

also SimigirREtagdec e fharsistshessierisrrinnhiall 2fhserrdetPooetbbive eabe ditsitihg of the

second sensor drive teyminal 290 to another termjnal will also he detected more religbly.
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board 200k, deseriacsk 3ROVEwRISPAASTAB EXIERAEd POHIGR |0GAIERiBhHASURREE SititRak the first

sensor drive terminal 250, and reaching into proximity with the upper edge of the upper row. As a
result, eveshibthgrweerdrafinslEsioshal e inlsdraprains 2ePistandndier tdwbhsshorigofdhe short

detection terminal 210 to the extended portion of the first sensor drive terminal 250 will be detected.
Like this,exhmmplgieeven in the event of adhesion of an ink drop S3 as depicted in FIG. 14 (a),

10 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

15  suspended. Accordingly, problems caused by shorting of the first sensor drive
terminal 250 to another terminal (in the example of FIG. 14A, the reset terminal 260)
can be prevented or reduced.
[0084] As shown in FIG. 14A, the second short detection terminal 240 of the board
200b is also similar in shape to the first short detection terminal 210 mentioned

20 above, and shorting of the second sensor drive terminal 290 to another terminal will
also be detected more reliably.
[0085] Variation 2:

The board 200c depicted in FIG. 14B has, in addition to the arrangement of the

board 200b described above, also has an extended portion located at the upper side

25  of the first sensor drive terminal 250, and reaching into proximity with the upper edge
of the upper row. As a result, even in the event of adhesion of an ink drop S4 as
depicted in FIG. 14 (b), shorting of the short detection terminal 210 to the extended

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



PFO4P47* 34 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
detectionPtFeOﬁ‘Fff(%él 210 are shorting and the sensor griving voltage is suspended. Accordingly,
problems caused by shorting of the first 5sensor drive terminal 250 to another terminal can be
prevented or reduced. [0086] As shown in FIG. 148, the second sengsor drive terminal 290 of the board

200c is al¥SsRANEPTEEe R #RQ 2sAdsrmingl RiemEtaEmarthARRrLNsECHRR infiltration of
an ink drop from.t nd the end,at which the second.sensor. drive terminal 29Q is situated, can be
detected%ggﬁﬂﬁ];/.gige[ﬁ%%\?ﬁﬁ%rgﬁ ge 'ﬁ'ﬁeﬁfﬁe;]apé) iﬂg'(!fstaep@%&& ?nfEFé.sfﬂéoai ers from the board

200 of thembarhBentig At EPer SR ACREEONES P ARIFSTION eI BHBARI A I lnilie Sarg T the Type
A board 200 depicted in FIG. 10A, the second short detection terminal 240 does not carry out

detectiondpfveaniasitdpe meanspehthriCAdHaghrdpje plioblchert dbsialastiondritieigtdd AR 4 finge there is no
shorting to the ground terminal 220). Consequently, in the case of the Type A board 200, the second

shortdeteetioprtdnmimit et 28 ddarshiber deraoitioh aanybarerecentreihgtyredndsd.dispensed with. In
this casenga@vﬁgll, since the first short detection terminal 210 is at the location closest to the first sensor

drive ter 50 ARHRIPHE NrEGehdBr thR S2eANThapPeRserfdtrsminhSR &f disbp@rfirst short

detection,terminal,210 .are shorti tI%%r is a high ossigilit that the fi ensor drive terminal 250
o e T S e B e e T e o

Infiltration, of HHINGHRPIP £ HANErBPEROIRE dREMIR AN EhadR WHlAHSH e dedrateddesp certain

extent. In FIG. 14C, the symbol CP represents the location of 25 contact with the contact forming

member 4p3dRatwindlcReontasiting s&coandtshdetd etedtinrteraminal 240 if the second short detection
terminal 240 were present (i.e. the contact forming member 403 corresponding to the terminal 540 of
the tarrid§@&Tdcuit\BoBtiEvan in the case that the second short detection terminal 240 is absent,

PFO4P47* 35
The board 200d depicted in FIG. 14C differs from the board 200 of the

embodiment in that there is no second short detection terminal 240. In the case of
the Type A board 200 depicted in FIG. 10A, the second short detection terminal 240
does not carry out detection of contact by means of the cartridge detection/short
15  detection circuit 502 (since there is no shorting to the ground terminal 220).
Consequently, in the case of the Type 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
20 250 and terminal other than the first short detection terminal 210 are shorting, there
is a high possibility that the first sensor drive terminal 250 and the first short
detection terminal 210 are shorting and the sensor driving voltage is suspended.
Infiltration of an ink drop to second sensor drive terminal 290 side will also be
detected to a certain extent. In FIG. 14C, the symbol CP represents the location of
25  contact with the contact forming member 403 that would contact the second short
detection terminal 240 if the second short detection terminal 240 were present (i.e.
the contact forming member 403 corresponding to the terminal 540 of the carriage

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



if a shorting should occur between the second sensor drive terminal 290 and the contact forming
member 403 corresponding to the terminal 540 of the carriage circuit 500 due to an ink drop 55,
infiltration of the ink drop S5 will be detected. Simil@ ly, in the case of a Type C board 200, the first
short detection terminal 210 may be 5dispensed WitF‘l. [0088]Variation 4: On the board 200e depicted
in FIG. 14D, the first sensor drive terminal 250 and the first short detection terminal 210 have
elongatedf shalpRrrogcHing it ancwebAtMS cMaS eitRd satrebifeedsrainalARPtARY /Rty of the

lower ed%e of the lower row. 1é)Th$0 rminals ofgms %ngat%e as the ﬁ%@%tflgﬁgtéons are m%lg%ted by

the symbo?@ﬁﬁnfﬁrg.'%fg? can contall {ﬁeesggr?egiﬁo dlng‘;e ’58%{8? orming portloaﬁgl%%%ﬁarllged ina

staggeredfRgE LN AEPHEaiRR0n: ke e baprd20AF slesribeckarayiigly, aven i an

ink drop S6 should become deposited for example, shorting between the extended portions of the first
short detgsdaraéerafinalygd arsbtrd o, bschicar shive tRaBiribé il deteeipdeLike this, first
short detection terminal 210 is located between first sensor drive terminal 250 and terminal other than
the fifst stisrtesstettidthterminal 210. Accordingly, when the first sensor drive terminal 250 and
terminal ather than the first short detection terminal 210 are shorting, there is a high possibility that the
first sensEi e tSfRFAEPPEY and the first short 20detection terminal 210 are shorting and the sensor

driving voltage ig suspe 0089] .The. secan nsor drive terminal 290, and.th ond short
R R (B ISR O0 AL e I G Tl e, A 2 A

detection termina have's ape simi Ive terminal 250 and

the first shortegetegtion IRINAlL 219 AESOrPas RRAVEIMeaeEdiRAk, dheR fite: SPSRNthsahsidrive

terminal 290 and terminal other than the second short 25detection terminal 240 are shorting, there is a

high possibititg i dhe secondirenppedrve tertiaaliZndynd the kecenddiosf datekiioer tasminal 240
are shorting. As a result, the possibility preventing or reducing the problems caused by shorting of the
sensor drives terrmiitell 256, thB0skaanotisctite waintadidcontinbigrre i drroxPay the symbol CP

in FIG. 14D, can contact the corresponding contact forming 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 56 should become deposited for example, shorting
between the extended portions of the first short detection terminal 210 and the first

15  sensor drive terminal 250 will be detected. Like this, first short detection terminal
210 is located between first sensor drive terminal 250 and terminal other than the
first short detection terminal 210. Accordingly, when the first sensor drive terminal
250 and terminal other than the first short detection terminal 210 are shorting, there
is a high possibility that the first sensor drive terminal 250 and the first short

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

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

sensor drive terminal 250, 280 to another terminal becomes higher.



36 [0090]Variation 5:  On the board 200f depicted in FIG. 15A, the terminal which corresponds to the
first short detection terminal 210 and the ground terminal 220 in the board 200 pertaining to the
embodinentfs an integral terminal 215 wherein these two terminals 5are integrally formed as a single
member. This board 200f can be used in place of the Type A or Type B board 200 (FIG. 10) whose
first short detection terminal 210 and ground terminal 220 are shorted. With the board 200f, the need
is obviatd@98Ph linkaBidtiRgeR the first short detection terminal 210 and the ground terminal 220, which

was requirquin e case,qf Jpthe boar .20'% ertaining to the.embodiment, so the 10board 200
requires few P&%cgggrﬁggsﬁgaﬁpf&\?ﬁ 'p?ar sa[gtgél 3§§tﬁ51ﬁnTw%%htﬁ8"58?é‘?8 Otgo eﬁicted in FIG.

15B, the jeuninalsi2dd 6240, PEENRHRPST 6O E3RD BAYFSHRAPRRINII0IH thefiEskshabgletection
terminal 210 of the board 200b described previously. Specifically, each of the terminals 210 -240 has

an extengedidbparttont UG dibatIawer adeggral taersoaespdreiageiarohieed ohthedpomnid 200
pertaining to the embodiment and reaching into proximity with the lower edge of the lower row. The
terminalsa280n2@ad ther toevia sansofaieenrrabe 2 G0gsabe @ith R8P freshdpe useth énfipsa crenédherive
terminal 250 of the board 200c described earlier. Specifically, the each of the terminals 250 -290 has

an extende@rsnTyRgaBhoardAR8 (G Qi gdasentirebsheporergtiemtrrarisptitd Baad 200
taining to th bodi t and hing i imi i d f th . [0092
per a'”'”%ﬂgt%m?t%?‘ml% ‘n%% 5‘2%6 g.fr‘ éf‘%vt?ﬁ‘)tgg%éé@'r%{%{i% the, upbey & %?v%t% fdpR&E row. [0092]

1 e
As ares e terminats 8- poard 280G &€ Arranged $6 as to torm & terminal group

composeg9hasingle Fpu Ahisiminals 9 geaaraly 2aoshap el indnhialbrslifes yraagement,

rather than being arranged in two rows. The first 25sensor drive terminal 250 and the second sensor
drive terminalr-3gQitadvRiehdhr iobr e kagebsans Q00rpartairitiage thapphbsdareppsitamed at the two

ends of the single row of the terminal group, with the first short detection terminal 210 and the
PFOaP4Poard 200 requires fewer process steps and fewer parts.
[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 short detection terminal 210 of the board 200b
described previously. Specifically, each of the terminals 210 —240 has an extended

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

20 the upper edge of the corresponding terminal of the board 200 pertaining to the
embodiment and reaching into proximity with the upper edge of the upper row.
[0092] As a result, the terminals 210 —290 of the board 200g are arranged so as to
form a terminal group composed of a single row of terminals of generally oar shape of
in mutually different arrangement, rather than being arranged in two rows. The first

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

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

single row of the terminal group, with the first short detection terminal 210 and the



37 second short detection terminal 240 respectively arranged adjacently inward from the first sensor
drive terminal 250 and the second sensor drive terminal 290. [0093] With the board 200g, an ink drop
or foreingFrqﬁlff‘gFinfiltrating from either end can be getected immediately at the point in time that
shorting occurs between 5 the first sensor drive terminal 250 and the short detection terminal 210, or
between the second sensor drive terminal 290 and the second short detection terminal 240. In the

event thattRerHstsshsistartendarmiardtloraprestiveho aEnrsr diadiaesrtinirwac domdhsort to
another tgrminal, in the.case WherF%E@ shart'n is due,to an inl&drop or the 'Iiﬁ(])the likelihood is
extremelyifﬁﬁﬁ?ﬂg?'éﬁ%'r\fﬁaeﬁg‘[\%e &8st 'Fode Qs%? aﬁ%otrérﬁw[‘ifneaF?%r?n € short detection
termina! £48681 DRI IRANbEAR A AVS R4 Mhand ik secend B defeetion

terminal 240, will occur at the same time. Consequently, shorting of the first sensor drive terminal 250

or the seepiadceRNse ddtye: ¢y MRl AR kp Aneibeydirminahrathae sieseatrdoetiani b geresult,
damage to the memory 203 and the printing apparatus 1000 circuits (the 15memory control circuit 501

and the ctrtrifige detectiotfisteoré et i) cirod itHs0 2h @dudes dhyoin desinorah @ tBndnd preeented or
minimized. [0094]Variation 7:  On the board 200h depicted in FIG. 15C, the terminals 210 -290 have
elongatedhapeosaEsanty vivedenstia 2 and tht &9 arndsherbrsie shardtouningl&dRidg 20to the

embodiment, in a manney similar to the first sensor dri ermjnal 250 and the first short detection
rminal S50 STRRE D TS 0Ue HESRRBA Be B I T e 5P 4 S En e A e

ously. e termlnea?se(%?ﬂws sH%pe, ag%he &l)ll’]?aCt

locations s IAYGRISHEN TaeTRY! NGB, SAR SHRLASTINe GRIFERRIEURG foaRRIOrMIng
portions 403 arranged in a staggered pattern. 25[0095] In the board 200h, the terminals 210 -290 are

arranged o patanernke shyglkenodtne sthaaenahdiiesiinntotiadnsamiosrdirectionR, in a manner
similar to the board 200g described above. Also, like the board 200g, the first sensor drive terminal
2501and tnsecaino s ¢pguinative Geantdrthle2gtotd détiettibe tighiveltdye, AHBAPadH Bge

second sensor drive terminal 290 and the second short detection terminal 240, will
occur at the 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
15  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 terminais 210 -290 have elongated
shape extending over a distance equivalent to two rows of the board 200 pertaining
20 to the embodiment, in a manner similar to the first sensor drive terminal 250 and the
first short detection terminal 210 of the board 200e described previously. The
terminals of this shape, as the contact locations are indicated by the symbol cp in
FIG. 15C, can contact the corresponding contact forming portions 403 arranged in a
staggered pattern.
25 [0095] In the board 200h, the terminals 210 —290 are arranged so as to form a
single row in the orthogonal direction to the insertion direction R, in a manner similar
to the board 200g described above. Also, like the board 200g, the first sensor drive

terminal 250 and the second sensor drive terminal 290 to which the high—voltage



sensor driving voltage is applied are positioned at the two ends of the single row of terminals, with the
first short detection terminal 210 and the second short detection terminal 240 respectively arranged
adjacentliHitArd from the first sensor drive termipal 250 and the second sensor drive terminal 290.
As a result, the board 200h 5affords advantages analogous to those of the board 200g described
above. [0096] Variation 8:  The first short detection terminal 210 of the board 200i depicted in FIG.
16A hassarsinaplriving isdbageivanpkeArsirositioredraivihg, e p Ao tNEIREP ¥Rt detection

terminal 210 of the board 200 pertaining, to th badi . Addjtionally, 10the fi hort detecti
rminal 10 DR D0 e i SRR SORIOR LMY ST LIE B BTN o the
vicinity qLihg gnel £dds aldbe iPusLAe8s Ths exendad fer i srllpbinlop [ ef the firs

sensor diive terminal in the Tower row. In"other words, the extended portion is disposed to further

from the,middig 25t e Aarminaka s diasionsrhsianglrerheganal tectbednse@oam 15direction
R than the first sensor drive terminal 250. In this case, whereas viewed in terms of the terminal as a

whale, théfdirgs shivrrdatectianate gminal 2l = sifuttedboatd/ 2ifly (testvibkettatided of the first sensor
drive terminal 250, when viewed in terms of the contact portion OP of the terminal, of the contact
portions[©¢96} all\6FiatieBrfinals 210 -290 the contact portion CP of the first sensor drive terminal 250

20is th ituated at th ter t positi ft. side), int [ in.t bodi 1.
prisdtal ok s AL e b L e
i“C'UdeSsﬁh‘%S%ﬂ%ngp%%%ﬂ Qdﬁt%%i%ﬁr@es% theroniAsh R i QR e frsh sensoL AgMe terminal

250 is detecte cordingly, the board 200i pertaining to this variation affords advantages similar to

the boarge200:2% REFIAIRIIG 10 bretREbesiN200 Sresificallye HiltatibodrhantinkddicipHeor the edge
can be detected instantly, and damage to the circuits of the memory 203 and the printing apparatus
10Q0 canhaefipse\adratecdet sntivmitzethina RA0nef thsineartheMishahert detended pormiml 210 has the

extended portion, the length of a first portion PFO4P47* 39 that is a portion adjacent to the
circumferermiinadigenbtinsd hise daemerdier tortherviniaity 11 Akt s dre hib R IRPRERY of the first

sensor drive terminal 250 becomes lon .fAs h i 1EIG..16B the length qf the fir 8r.tion is longer
than tha?lt]L S S a2 By %r%ﬁgt%\é%eﬁ BT S&r%%ﬁ?érgﬁﬁg&éeé@éngf t%?e reset

5tefminag]+?eﬁ%\egﬂ%%.ﬂiﬁ 8INEPg dhgCcirrurafessntial sslaR Rfithg st SeRs LIS trsmiRRL 250. As a

result, when the first sensor drive terminal 250 and terminal other than the first short detection terminal
210, for pxaanplss the teppideryioah 26Q aicsbioriaghb tianti i va ditho passibdiththatsdreifinst sensor

drive terminal 250 and the first short detection terminal 210 are shorting. Accordingly, the sensor
drivifig vditagdion R than the first sensor drive terminal 250. In this case, whereas viewed in
terms of the terminal as a whole, the first short detection terminal 210 is situated
outwardly (to the left side) of the first sensor drive terminal 250, when viewed in
terms of the contact portion CP of the terminal, of the contact portions CP of all of
the terminals 210 —290 the contact portion CP of the first sensor drive terminal 250
20 is the one situated at the outermost position (left side), in the same manner as in the
embodiment. Also, shorting between the first sensor drive terminal 250 and the first
short detection terminal 210 that includes the contact portion CP adjacent to the
contact portion CP of the first sensor drive terminal 250 is detected. Accordingly,
the board 200i pertaining to this variation affords advantages similar to the board 200
25  pertaining to the embodiment. Specifically, infiltration of an ink drop from the edge
can be detected instantly, and damage to the circuits of the memory 203 and the

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

short detection terminal 210 has the extended portion, the length of a first portion



10is suspended and problems caused by shorting of the first sensor drive terminal 250 to another
terminal can be prevented or reduced with higher probability. [0097] The first short detection terminal
210 of thEBYaN 200p in FIG. 160 has the longer eggended portion than the first short detection
terminal 210 of the board 200i. As shown in FIG 160, the extended portion of the first short detection
terminal 210 150f the board 200p extends from upper left to lower right of the first sensor drive
terminal Y87 dfop @ St VIradinfsrdntrtbe gl ertriemetiabades afitbedimhshosoistestiftsul, the

length of the fjrsg B%tion in the board 2 plg, lgpgt%%éh?tﬁga?in the boar 200'.Accor{d' y, when the
er than the

first sens%errgw\}ae termﬁ{gf%é a{ana"t’g‘rjr%r?aleo% |rsfr§ﬁosr g eot'éc iB"ﬁa t(frrr%q'rr}]éat are

shorting, §RgEeSA SHENRRGRAIMIY PlIheciensRr diginoorliRoss seeRdsd and Ptrbietigcaused

by shorting of the first sensor drive terminal 250 to another terminal can be prevented or reduced.

[0098] Thy tirskabad sletastiamienyinglorliomnh thechaansd 200¢:irchifeddRiflasde donperexéended
portion than the first short detection terminal 210 of the board 200i and 200p. As shown in FIG 16D,
the extendeohipaHRHP ainioe ditkteshmardetbetionc2Biésneimtad 2adee fah éhgofiret 2@0g@xdsivés from upper
left through lower to ug‘fﬁ’]er right of the first sensor drive terminal 250 alonathe circumferential edge of

the first SEREHPAIRROtehm AP o4ld. Whemhthairtissane i dritotetmiaatidrtanditarmigliotBrhed so as

to surroupd the, first sensor drive terminal 250 letely. As a result, PEQ4P4.7* g e length of the
first porti A ﬁ'{% Irosa’fr (ffl ?&?8%'35& %nﬂrfﬁg??rﬁfgrb%xaarﬁgﬁﬁgnrg %(c?‘ﬁrﬂé%%ﬁ Pﬁ]%ﬂ/r,ewhen the

frst sensgr iy efEI3L 2R AN deuBing eMieruhpn dieslintahar dotesipml oD aaliala are

shorting, there is a higher possibility the sensor driving voltage is suspended and problems caused by

shorting @irthesfest essabarventaianingd 2p0 thandibeAtesndiadiontheespraverdeading keditzped. [0099]
As shown in FIGS. 16A-C, board 200i, 200p, 200q are added the direction in which the portion of the
firstishorisletsetmdedranidalir2blesdovateeddoyageenting of poetitirs bsns eedsye daveiran?id@l 250 by
providing the extended portion of the first short detection terminal 210. About board 200i, the extended

potion of tR@Rrshen s THlisendieRrRYRATe N deduas dayiitehigh es RARIRMNLY: of the first sensor
drive  r9097]  The first short detection terminal 210 of the board 200p in FIG. 16C has the

longer extended portion than the first short detection terminal 210 of the board 200i.
As shown in FIG 16C, the extended portion of the first short detection terminal 210

15 of the board 200p extends from upper left to lower right of the first sensor drive
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

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

25  terminal 210 of the board 200q extends from upper left through lower to upper right
of the first sensor drive terminal 250 along the circumferential edge of the first
sensor drive terminal 250. In other words, the first short detection terminal 210 is

formed so as to surround the first sensor drive terminal 250 completely. As a result,



terminal 250 in a lateral direction towards an edge of the ink cartridge 100, and the first short detection
terminal 210 itself is located adjacently to upper border of the first sensor drive terminal 250 in
opposite HiP8E4itn of the insertion direction R. Meanyhile, about board 200p, in addition to
above-mentioned two directions, the 15extended potion of the first short detection terminal 210 is
located adjacentlﬁ to lower border of the first sensor drive terminal 250 in the insertion direction R.

Furthermiie | Hotte Bt Ardosdetbe P paibRatHare rentheudhatigthsrhmisd 208s located

adjacently tq right border of the first sensar drive terminal 250 in.lat irection away from an edge of
the ink A PR OB o S e SOS 5t B oD AL o e B S HAL B detecton

terminal 24034achied atiAcaBtl-Bothedirinpnser drdverdermpaliied 18 alhaiRationsJRHAY1 When the

first sensor drive terminal 250 and terminal other than the first short detection terminal 210 are
shorting kidriersep oF @iy abiget infitgisnonnd e dittatierciusdidhytirporpofafidaifist short
detection terminal 210 is located 25adjacently to the portion of the first sensor drive terminal 250, there
is a muclsenglmpddsibitaynitat tA80ftst awrtber davwmitainsiermlb2s0-eventied first sthatedetection terminal
210 are shorting. Accordingly, problems caused by shorting of the first sensor drive terminal 250 to

another tEPRRAL bﬁ%k’l_f%?) Br %‘l‘ﬁ_@r 65&?:@1’&_9@ i E?Dgffﬁﬂqgﬁ@ﬁrtﬁrgkﬁﬁﬁ'%mbe
prevented or eﬂyce% ,yc\lllén %%E&?&q %gﬁ?c‘el%%g 1 otnet é)rrrgls%? %%rlgtllons,agiaﬁlxggggﬁd portlon of the

first short"detec |o?1'ferm|na S the on In which the first sh%ch e on ter inoafl210 and

the first seRsos AHY eHE RINA 2P AT EPHIRGEPHEOAR HERHIAD U RYEEI N FRAUERSHraRIgiRs caused

5by shorting of the first sensor drive terminal 250 to another terminal with much high probability.
short detection terminal 210. About board 200i, the extended potion of the first short

10 detection terminal 210 located adjacently to left border of the first sensor drive
terminal 250 in a lateral direction towards an edge of the ink cartridge 100,‘and the
first short detection terminal 210 itself is located adjacently to upper border of the
first sensor drive terminal 250 in opposite direction of the insertion direction R.
Meanwhile, about board 200p, in addition to above—mentioned two directions, the

i5 extended potion of the first short detection terminal 210 is located adjacently to
lower border of the first sensor drive terminal 250 in the insertion direction R.
Furthermore, about board 200q, the extended potion of the first short detection
terminal 210 is located adjacently to right border of the first sensor drive terminal
250 in lateral direction away from an edge of the ink cartridge 100. In other words,

20 about board 200q, at least a potion of the first short detection terminal 210 is
located adjacently to the first sensor drive terminal 250 in all direction.

[0100] When the first sensor drive terminal 250 and terminal other than the first
short detection terminal 210 are shorting by ink drop or other object infiltrating from
the direction in which the portion of the first short detection terminal 210 is located

25 adjacently to the portion of the first sensor drive terminal 230, there is a much high
possibility that the first sensor drive terminal 250 and the first short detection
terminal 210 are shorting. Accordingly, problems caused by shorting of the first

sensor drive terminal 250 to another terminal by ink drop or other object infiltrating



[0101]In the boards 200i, 200p, 2009 pertaining to this variation, only the first short detection terminal
210 on the left side is furnished with a structure having the extended portion described above, but it
would bepﬁ%%‘iﬁ’fe to furnish the second 10short del ction terminal 240 on the right side with a
structure having an extended portion, in addition to the first short detection terminal 210 or instead of
the first short detection terminal 210. In this case as well, there are afforded advantages analogous to
those of theBEels JORELE00FAD 6P R EAHIAPor B SR RiEh Mea dieaRsaBARYItYSImEBoard 200

depicted in FIG. 16B, like the board 200f described previpusly in Variation 5. h ' | terminal
215 whe IR RUEHER O RECT T LARIRRT TT0 SN ot (R A0 Do 200

hé'Groan

pertaining, i ihe embodiment dmdRtedtalyslormed as@siaie dRrmaes: dhaminiaral terming,215 of
the board 200j differs in shape from the integral terminal 215 of the board 200f described previously.

20Specifigally, tharnigozabters irghedm ofdbie bowid 200jplikecthe Brstshart deietiondaraised 210 of
the board 200i described in Variation 8, has a shape elongated on the left side, and has an extended
portion rdackimgfimgrofhidéefiretigersontidrive teemimihipBftthernother ddopioétvetowaicioeh this
case, advantages analogous to those of the board 200i pertaining to Variation 8 are attained, while
reducing Be tBhber of production steps and parts needed for the board. [0103]In the embodiment

ekl iy Lt A L e

- some of g lerunaltisn RHRARYZT0 on the left side is furnished with a structure having the
extended portion described above, but it would be possible to furnish the second

10 short detection terminal 240 on the right side with a structure having an extended
portion, in addition to the first short detection terminal 210 or instead of the first
short detection terminal 210. In this case as well, there are afforded advantages
analogous to those of the boards 200i, 200p, 200q pertaining to this variation.
[0102] Variation 9:

15 The board 200 depicted in FIG. 16B, like the board 200f described previously in
Variation 5, has an integral terminal 215 wherein the first short detection terminal
210 and the ground terminal 220 in the board 200 pertaining to the embodiment are
integrally formed as a single member. The integral terminal 215 of the board 200j
differs in shape from the integral terminal 215 of the board 200f described previously.

20  Specifically, the integral terminal 215 of the board 200j, like the first short detection
terminal 210 of the board 200i described in Variation 8, has a shape elongated on the
left side, and has an extended portion reaching from the left edge portion to the
vicinity of the lower edge of the lower row. In this case, advantages analogous to
those of the board 200i pertaining to Variation 8 are attained, while reducing the

25  number of production steps and parts needed for the board.
[0103] In the embodiment and variations described hereinabove, all of the terminals
are situated on the board 200, but it is not necessary that all terminals be situated

on the board 200. For example, it would be acceptable for some of the terminals to



42 be situated on the housing 101 of the ink cartridge 100. By way of specific examples, Variation 10
and Variation 11 shall be described below with reference to FIGS. 17A - 18D. FIGS. 17A-D show
diagramspa%ﬂgﬂing the construction around boards,gf ink cartridges pertaining to variations. FIGS.
18A-D show cross sections A-A to D-D in 5FIG. 17. [0104]Variation 10: The board 200k depicted in
FIG. 17A is furnished with seven terminals 210 -240 and 260 -280, out of the ning terminals 210 -290
furnished’fo titeas6arap b d1aHe miftarhdhe Otartndsandtyimay o1 FesstiffrRRBEf the
board 200, of the 1Qembqdiment, the poard 200k lacks the first sensor drive termi d the
second sg{‘ﬁ%'%lﬁaqueStSPr%)gr'ﬁ%ﬁ“Tig %ﬁggé%sgﬁcﬁ@ gi%ﬁlé‘fvovfﬁcls {'/%1%5%?1%? lﬁls 'ﬁdﬁvﬂvith notches

NT1 or Nfighsipigigdinzanen fintinghids Bsiemionriireha s lesaranddvaderminal 250 and

the second sensor drive terminal 290 were disposed on the board 200 pertaining to the embodiment.
The notchea e bavetthnishape dbiibaatFidy. thesdidibasdidsk ssdtiershapa indiDaidnby the
broken lines NT2, in FIG. 17A. Terminals 150 and 190 having function similar to the first sensor drive
terminal FH0.dd 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 attadifd84 th¥ #oa8iana! Shese terminals 150 20and 190 are situated at locations contacting the

corespes epeRY I IPARED 98 8, 0L o o plAe Y oo, 1A

depicted in shown n epresse y a gap between the

notch NT1f 386 Logid s00knd thnderapinabio91 i Siseies Patwees the Buainabd s end the 25

adjacent terminals 260, 210 (in FIG. 18A, the reset terminal 260 is shown). While omitted from the
drawing, ensidimsiep@ssed fatinheerinisiualB bk anihh sy tairhk Lk aih @ 0Deoddiacent
terminals 280, 240. PFO4P47* 43 [0106] According to this variation, the following advantages are
afforded rmididitioento thedwarhRiu s sibdbast sotspedaiventetoine @ifbedihtdst secamthk drop

or
sensor drive terminal 290. The board 200k pertaining to this variation is furnished

with notches NT1 or NT2 situated in zones that include the locations where the first
sensor drive terminal 250 and the second sensor drive terminal 290 were disposed on
the board 200 pertaining to the embodiment. The notches may have the shape

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

20 and 190 are situated at locations contacting the corresponding apparatus—side
terminals 450 and 490.
[0105] A-A cross section viewed in FIG. 17A is depicted in FIG. 18A. As shown in
FIG. 18A, a depressed portion DE, formed by a gap between the notch NT1 of the
board 200k and the terminal 150, is situated between the terminal 150 and the

25 adjacent terminals 260, 210 (in FIG. 18A, the reset terminal 260 is shown). While
omitted from the drawing, a similar depressed portion DE is situated between the

terminal 190 and the adjacent terminals 280, 240.



foreign matter should infiltrate from the end of the ink cartridge 100 pertaining to this variation, it will
become trapped in the depressed portion DE arranged 5 surrounding the terminal 150 or the terminal
190, Whe%(g’yg‘dgﬁorting of the terminal 150 or the tefminal 190 to another terminal due to an infiltrating
ink drop or foreign matter can be further prevented or minimized. [0107]Variation 11: The board 200m
depicted in FIG. 17B, rather than having the notches NT1 or NT2 10pertaining to Variation 10, is
instead flPARFked WrRSrAGEGIR Abisy pNatianatds dollvinsrrdvanegssimghictdeddeansidalnere the

first sensor dgrive ternlci?nal 250 and tg\e sgéé@d sepsor drive ermiTrJ‘%aQO a eﬁituatﬁelgl ép the board 200

pertaining S RREARBEEMENC BLE RASLT LLBR AR 19 18 S TAS It EIE %P, other

arrangenel OB XARIIIARAAALHIANIAG thY WHaHANk AlRMIESITIE AR LRIlIEE0T the Ink

cartridge 100 pertaining to Variation 10. In this variation as well, depressed portions are situated
between ¢hig tarminals &ORIILES:3Rt thessiacentierdeinalss &L gorting pEherakgeartridge 100
pertaining to this variation affords advantages analogous to those of the ink cartridge 100 pertaining to
VariationsLord0ndigp/trimtiemi2al 2000 threthodedmpeattd#ing betheyeshbodimerftthadeamiagbns, all
terminals are connected to one of memory 203 and sensor 104. However, the board may include

dummy tdARinatheatssisetdARdocneshan eraviee) dup deapioililiratiog tBERIRS BOEREWil be

described as Variati%/n }2 vgith reference,to FIGS. 19A-D. FIGS. 19A-D show fourth diagrams depicting
boards pEREHRIMGAR BRAUERS PEHFIBET R BRMESBor includes the upper row formed by four

terminals[@mb he lpyer row fermed by five terminals, as with the board 200 pertaining to the
embodiment. Arrangement and function of the terminals 210 - 290 forming the upper PFO4P47* 44

row and thetpw ety 26 faadep?OdisirRGans asthesaRiihriaigthalaefdeari 20N
embodiment, so the detailed description thereof is omitted. [0110] The board 200r shown in FIG. 19A
hasithe chariainiterimndis iBXlobet@cerinbiead furnished with through—holes HL situated at

locations corresponding to the locations where the first sensor drive terminal 250

and the second sensor drive terminal 290 are situated on the board 200 pertaining to

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

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

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

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

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

lower row formed by five terminals, as with the board 200 pertaining to the

embodiment. Arrangement and function of the terminals 210 ~ 290 forming the upper



upper row and the lower row and on the underside (the insertion direction side) of 5the lower row. The
dummy terminals DT, for example, are made of the same material as other terminal 210-290. FIG. 190
shows E-E €fdds-section including dummy termina!a DT. The dummy terminals DT has about the
same thickness as other terminal 210-290. [0111] The dummy terminals DT are for scraping away
foreign object adherent on 10the contact forming\yrg?mbers 403, for example, dust when ink cartridge

100 is attRHEAHertauEdoTHS bRaEIeA R frelenticieigh Bae omeokargiBrbuGhPRR e terminal
O o e S R e PR B Lo g e e 220

ed(,’ andto prevent contact failure between the

terminal ge¢e Capaskiyanioa mABRET RIS PLR2L the BoRA\200ShaWR BLEvddtdias the

dummy terminal DT between the first sensor drive terminal 250 and the short detection terminal 210,

SO you cajpperydwsise e sive terminal otbbhis Inrriadcrdiare M dertisth shart tietesdeh serminal 210.
However, the dummy terminals DT is not connected to memory 203 and not 20connected to the

apparatuthsidextermmal$ 5 A5 0 hepminalg Bipdcatasahiigle. TrereddreofHdisisaringrisdeniebn the first
sensor drive terminal 250 and the dummy terminals DT never cause any problem. Accordingly, the

board 208F C3hesrtsrainghdn g @fleElGndRgstie v theb 558 o6 Pértainfly 45 snd-aModiment. That

is to say, about edo!oa]tg 2Q0r, even if fjrs§san|s%r dri%et rmpinal 250 E not located t§5radjacent to first

short det@%’ﬂ‘aW? Friinal 21 any r%%ﬁénénfense, afiedsPd poreﬁcfr? of tﬁe Yot Shéit detection terminal

210 is arrgnged relafjyedg 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 1IRFO4Fte/d tars @EHAGHREIVIER B8 €dir SEEQFIRRIvhe fgTin ad bd BOt addh Ererftrshshort
detection terminal 210. In such a case, the first sensor drive terminal 250 is substantially located
adjadent thdimstrahott faeteiogon ¢eirirsaft 03 0f o€ engepiendys irnmhene e civirides @R sensor drive

terminal 250 should short to another terminal or terminals 5due to the ink drop or the water drop, there
is a high ﬂk@ﬂhﬁ?dot'hgﬁﬁ@mt gg'ﬁsﬁpabies to prevent foreign object from being brought to

the terminal to be contacted by contact forming member 403 (for example, the first
sensor drive terminal 250 in FIG. 19C) when ink cartridge 100 is attached or detached,
and to prevent contact failure between the terminal and the contact forming member

15  403.
[0112] The board 200r shown in FIG. 19A has the dummy terminal DT between the
first sensor drive terminal 250 and the short detection terminal 210, so you can’t say
first sensor drive terminal 250 is located adjacent to first short detection terminal
210. However, the dummy terminals DT is not connected to memory 203 and not

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

25 adjacent to first short detection terminal 210 in a precise sense, at least a portion of
the first short detection terminal 210 is arranged relative to at least a portion of the
first sensor drive terminal 250, without a terminal connected to memory 203 (terminal

220, 230, 260-280) therebetween in at least one direction, for the detection of



drive terminal 250 will short to the short detection terminal 210 as well. As a result, the output of
sensor driving voltage is suspend and damage to the circuits of the memory 203 and the printing
apparatugFfé%ﬁcaused by shorting can be preventgd or reduced. 10[0113]Variation 13:  The boards
pertaining to the embodiment and variations, as shown in FIG. 2, are described as the board mounted
on a ink cartridge 100 used for -on carriage- type printer, However, the boards pertaining to the

embodimErRrAiNE PeiwasnLielist sRoaRtclYR tHrmiReAntigrUts srt shedrAgtretiope printer.
The ink cartrid used for -off carriggestype printer,will he descri below with reference to FIG.
20 ot FRE TR AT T e & St e e el 280 e o

the variatign,134 Gl 2d Qv & RiftHeRt LR I eARiiAIS PeraiNeg iR g Valiatior ehbeing

attached to the printer. [0114]Ink cartridge 1006 pertaining to Variation 13 is configured for installation
in 20an ofheatrgkr'sty perRenternvieete R &) 2F0cThthdd tk eartidgeothspterainld b onearmmalage. Off
carriage type printers are typically large-scale printers; the ink cartridges employed in such large-scale
printérs agleeyisidaiy itdr geoimoasi tbeheat eined ol ctireriel de o drigbl e inposhtbatitagefingies priseers.
[0115]Ink cartridge 1006 comprises a housing 1001 containing ink, a board 25mounting portion 1050
for mountiily B&FANBab2aR WK rhartotRither BpertottesHYMEF AN TS RSutRlh A8GLTEPHE printer;

an air fee&orifigchJBOSPS%lIowin%intake (ﬁ]z aair into ink cartridge,100b t% C?I{Rw smooth ﬂPWm gf ink; and

. d d
guide por 1onS foriRetRliationf ite p inter: 1He exteror dimenhsions Sf?[rﬁ?"(':'a?tr?dge 100b are

such PFQARATY 464haldhp sidisniieseniiathedonth dieclisp)exeniing peperdiciaidethe side

on which the guide portions 1040, etc. are formed (i.e. the width direction) is longer than the width
direction.rtbgdgedationship of the depth-wise dimension to the width-wise dimension of board 200,
expressed as a ratio of the two, is 15 : 1 or greater, for 5example. [0116] As in the case of the
above-méfiidhkd datistiimer®; board 200 is positioned by means of boss hole 202 and boss slot 201,

and secured on the board mo_u,nting portion 1050 of ink cartridge 100b. ,
The boards pertaining fo the embodiment and variations, as shown in FIG. 2, are

described as the board mounted on a ink cartridge 100 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

15 used for “off carriage” type printer will be described below with reference to FIG. 20
and FIG.21. FIG 20 shows a perspective view of the construction of the ink cartridge
pertaining to the variation 13. FIG 21 shows a picture of the ink cartridge pertaining
to the variation 13 being attached to the printer.
[0114] Ink cartridge 100b pertéining to Variation 13 is configured for installation in

20 an “off carriage” type printer, i.e., one in which the ink cartridge is not installed on a
carriage. Off carriage type printers are typically large—scale printers; the ink
cartridges employed in such large—scale printers are typically larger in size than the
ink cartridges emploved in on—carriage type printers.
[0115] Ink cartridge 100b comprises a housing 1001 containing ink, a board

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

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



[0117]As shown in FIG. 21, when installing the ink cartridge 100b in the printer, 10the guide portions
1040 of ink cartridge 100b guide the guide pins 2040 on the printer so that the board mounting portion
1050, ink gl Srifice 1020, and air feed orifice 103Q.are appropriately contacted/coupled with a
contact pin 2050, ink feed orifice 2020, and air feed orifice 2030 on the printer. The insertion direction
of ink cartridge 100b is indicated by arrow R in FIG. 21. The insertion direction R on board 200 in this

15variatiéhat the sidedhersphlin thaeatiorib HieptiepyRrassing PR sk taihrRISEHE b used for

ff [ I int taini [ iati t blen. by shorti
ot the oV BT Rt HAT SO0 P e AP e MR b SR B e are
variationgflesaibed;ARgYS, 2HO 1 AMAIRIAR dfthe GORHIOWRICAAL MRINkSerkideg fasqgn carriage-

type printer shown in FIG. 2 is one example among many. Configuration of the ink cartridge for -on
carriage- difpenRisHastis surdlipuite & kp bis . et Gakiliguratierntablhe Ik cadridgeater -egr carriage-type
printer shall be described as Variation 14 with reference to FIGS. 22 -24. FIG 22 25 shows a first
diagram ek#mepbmnstruction 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 &P1HEorAEir bR srBSThk M RIRS MerEbRmSE fmbadimentaRoantd0Pisrropitipnodas

shown in FI(ﬁ}?.% %% §£rgf26% ]!:[éi;%%ﬁﬁaagg e SlOS?ol:{ Qi)rfagnriggste% t}é‘%%aﬂrg@hmbmd%des hqﬁusing 101b,

board ZOBya e bottom face Or the housih as Wffﬁrinlgncoéjrrt'n'&ée 100 in the

embodiml%}ttigheq%g%fgfrm@dcgptmﬁuﬁjdg_oriﬁce 110b into which the ink supply needle inserts when
ink cartridge 100b 5is attached to the holder 4b. The board 200 is mounted on the lower side (Z-axis

plus direqoan Bide)aef sheviroi fck £Y;aepltsinaciensigr faet)didh@tousitite IdHinasrwith ink
cartridge 100 in the embodiment. Configuration of the board 200 is identical with the board 200 in the
embodineve. gTide serrsoms 0YHHE enitle ddedi dgeht0Sibl g viddl tielauideusing QM0 §rablokusydot ér
detection of remaining ink level. Hook 120b 10that engages with catching part of the holder 4b when
the ink C%M@é tlog)pgard mounting portion 1050, ink Teed orifice 1020, and air feed orifice
1030 are appropriately contacted/coupled with a contact pin 2050, ink feed orifice
2020, and air feed orifice 2030 on the printer. The insertion direction of ink cartridge
100b is indicated by arrow R in FIG. 21. The insertion direction R on board 200 in this
15 variation is the same as that in the above-mentioned embodiment.
[0118] Ink cartridge 100b used for off carriage type printer pertaining to this
variation can prevent or reduce problems caused by shorting of the first sensor drive
terminal 250 to another terminal as in the case of the embodiment and variations
described above.
20 [0118] Variation 14:
Configuration of the ink cartridge for “on carriage” type printer shown in FIG. 2 is
one example among many. Configuration of the ink cartridge for “on carriage” type
printer is not limited to this. Other configuration of the ink cartridge for “on carriage”
type printer shall be described as Variation 14 with reference to FIGS. 22 -24. FIG 22
25 shows a first diagram of the construction of the ink cartridge pertaining to Variation
14. FIG 23 shows a second diagram of the construction of the ink cartridge pertaining

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

pertaining to Variation 14.



attached to the holder 4b is mounted on the upper side of the front face of the housing 101b. Hook
120b fixates the Ink cartridge 100b to the holder 4b The insertion direction when the ink cartridge 100b
is attachdéd ¥ te holder 4b is a direction of arrow Fg.f.in FIG. 22 (Z-axis plus direction) as with the ink
cartridge 100 in 15the embodiment. [0121] The housing 10113 has displacement preventers P01 -PO4
on the side portion (x-axis direction side) of housing 101b close to the board 200. The displacement

preventetd O -p&% sopndsihid GSngicrifid drive daksartittesiathirgy triaibs e tH@"éﬁg Bvall of the
holder 4b,when the ink cartri 0131 attached to t older 4b. This prevents the ink cartridge
100 front nBRMHEER BRI LS 0 LT S0 o G REI8) I Ao diy the

displacement ateygnters R ane BAR-gatsH an e ppaRieTiianLbeDRArEaA0NaRe prevent the

upper side of the 100b from swinging in X-axial direction taking the ink supply orifice 110b as an axis

of rotatiogugie dishlacentdningsenanikthP danth Y4 esale Mataml intheitarauraid gl 00890 on the
board 200 (FIG. 3) and keep the terminals 210 -290 in the correct position so as to contact the

correspordatyeappdrioutdhsitiel termdibal he (b o490 200rstiyouPrdampytiedgviet 223 heehiatrib
arrangements of the ink cartridge 1006 pertaining to Variation 14 is identical with those of the ink

cartridge @Wﬁéﬁaﬁmﬂb%’ﬁﬁo ardnfrRiinieaxiadibmtsite ahipnrsidrctice o ibe hougingdlescription
th fi itted. [0123]The | trid 00 iping.to Variati 4 aff followi '
ereof is orited. i Gar }#%‘i:ﬁocﬁ{ H'neggn%ﬁgc?rﬁeer Qo Oura%f'&%lgpt}&e %o%gsz%e.so owing

5W0rkingaesffgf: Sina e same working effects as the ink cartridge pertaining to the

embodimaghRiRcgitae i eatidan 1R emtritisRecABa Gy eoie s RibdaRdd icar prevent

or reduce the position displacement when the ink cartridge 100b is attached to the holder 4b.

Especiallyiduinestitoe tismiaaemeriopeuantess P63 ardd@dnase tatesmiiathk texsinkisoR 12EBO0 on
the board 200, 10accuracy of positioning of the terminals 210 -290 relative to the corresponding

appratushsidensagenatitbasathingopevedf Euetheldes 4 sdritrethwithkrefeteidee tPPPGs 3, in the board
200, the sensor drive terminal 250 and the second sensor drive terminal 290 are arranged at each end

of the terAthegiaesh tp_thw halderdbiie reanatr it dherHpRar site Hldtiesifdofasesfdtdrive terminal
290 are glosestIGI1%. Hook 120b fixates the Ink cartridge 100b to the holder 4b. The

insertion direction when the ink cartridge 100b is attached to the holder 4b is a
direction of arrow R in FIG. 22 (Z-axis plus direction) as with the ink cartridge 100 in
15 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
20 attached to the holder 4b. This prevents the ink cartridge 100b from moving in X-
axial direction from its ideal position on the holder 4b. Specifically, the displacement
preventers PO1 and PO2 are located on the upper side of the board 200 and prevent
the upper side of the 100b from swinging in X—axial direction taking the ink supply
orifice 110b as an axis of rotation. The displacement preventers PO3 and PO4 are
25 lateral to the ferminals 210 -280 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.



15displacement preventers PO4 and PO4 respectively. This lead to improvement of accuracy of
positioning of the sensor drive terminal 250 and the second sensor drive terminal 290. Therefore, the
false con&g%é’tween the terminals 250, 290 to Wh£1§h high voltage is applied and one of the
non-corresponding apparatus-side terminals can be prevented or reduced. 20[0124] As substitute for

the board 200 in the embodiment, one of the boards 200b- 200s shown in FIGS. 14-19 can be
mounted 23 inl bardirris st ransamenteief Y ik sersisenr0b astrininate Masiakionn FiGs.
170-D angd,in Fl S 18C- rous elements a Sdisposed within the d ssed portions DE
in Varlatlcflﬁ To'ah arla%'n@ﬁis&escﬁf)e zltibovern?l Zbl?eatg/zv eﬁ%hnmt%}r%lﬂa S iS%)rnefgg qthe board.

By so doman%@awﬁhor&eww piafer, WBidh CYLEATN RusE-ShPIng i terminals 150, 190

to other terminals, can be effectively absorbed by the porous elements PO. Accordingly, this

PFO4PAT0 Y3 tlesiDnedisio edferiliz@d vabtpeesiniadogovariatioaspiaifadatitie 0llamdnyariation 11
discussed above. [0126] In the embodiment herein, the ink cartridge 100 is furnished with a sensor
104 (piezaetbiuideierhem) aditiveroih263ras erking affie ofsies devicdschuwidger] 8fhe plurality of
the devices are not limited to a sensor 104 and memory 203. For example, the sensor 104 may be a
sensor oPé‘%@"TEaFPd@tEcﬁg‘Pr?é"ﬁ?ﬁﬁ%rﬁé?%rtf&/ém'bﬁﬁ‘mrb‘igﬁégﬂg Bfaﬁbﬁ/ﬁ‘@%&a@@% the ink
within an |nk cartnd gop@g easurln |ts resist nee. Li the e e meS nt amang, th the %urahty of

the devicBS Y ré gé%sor 04 is modnted on t?He %ou5| oarg:/% is‘mounted on the

10board g0, é.lméefiofdn@;erm%%nfetm%mmk!,tye%fpt&@acﬂ@v'%%@rﬁ@qﬁém%ﬂﬂose in the

embodiment. For example, the memory 203 and the board 200 may be separate, and the memory 203

and the haaxgd R0 RY Danastaliecanltherbpusitig: 1 tnineiiddiildly-2B0eoplwhalibbafdiEdevices may
be integrated into a circuit board or a single module. The circuit board or the single module may be

moufted arctiredyoekimsitBrizorthestisarai?de. 219 pdie meldtivat tethinapsaameadied to a device to

which
apparatus—side terminals can be improved. Further, as described with reference to

FIG. 3, in the board 200, the sensor drive terminal 250 and the second sensor drive
terminal 290 are arranged at each end of the terminals 210 —-280, that is , the sensor
drive terminal 250 and the second sensor drive terminal 290 are closest to the

15 displacement preventers PO4 and PO4 respectively. This lead to improvement of
accuracy of positioning of the sensor drive terminal 250 and the second sensor drive
terminal 290. Therefore, the false contact between the terminals 250, 290 to which
high voltage is applied and one of the non—corresponding apparatus—side terminals
can be prevented or reduced.

20 [0124] As substitute for the board 200 in the embodiment, one of the boards 200b-
200s shown in FIGS. 14 =19 can be mounted on the ink cartridge 100b shown in FIG.
22— 24.
[0125] Other Variations:

As depicted in FIGS. 17C-D and in FIGS. 18C-D, porous elements PO may be

25  disposed within the depressed portions DE in Variation 10 and Variation 11 described
above, i.e. between the terminals 150, 190 and the board. By so doing, ink drops or
condensed water, which can easily cause shorting of the terminals 150, 190 to other

terminals, can be effectively absorbed by the porous elements PO. Accordingly, this



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
connectéed 164 device to which relatively low voltagg among the plurality of the devices are arranged
in positions of the terminals 220, 230, 20260-280. In this case, damage to the ink cartridge 100 and
the printing apparatus 1000 caused by shorting between the terminal connected to the device to which

relativelyd5eEN Slegya i dsRevaninsas ieetug o dhesratd asiainen! Lrri derighiabtdge can be

preventeg.or redéJ ed. [1%127] In above-mentioned embodiment, five terminals for memory 203 (220,
230, 252 ﬁﬁ?@) and B terminals for sensor 104 (250, 290) are employed, however, other number of

terminals gy e emploed @b RaRGCIHARIAR hHISEEVIed FURRAYISviRe Ul

connected to the device to which relatively high voltage may PFO4P47* 50 be one. In this case, such
terminal Ny (pee2bslBgaitirlarnestlicm oy aitle 3ersninals2bAitR T desaithiceabbua e8]
Whereas in the embodiment herein the invention is implemented in an ink cartridge 100,
implémentetiphitaldne of itheoldivivesd aeinkithniidgdes wiskSinpl&henthrivrmars gRgil&iomanner to
receptacles containing other tﬁes of printing material, such as toner, being possible as well. [0129]

With reg&rtP BPiie Bt ifgeRTe S SPNemain i A ichrEdR %t ahd thectartiiy BTeRerHs08 in the
Printing Ry SOV I0RSY § %Sa%ffkag”\%{%g%gﬁé‘%ﬁke% RAERUAK AAIENREC (1) dgstead be

implem throughi software, an convers ons implemented through software could

instead b dmplameRterb et hardnaen FRALMYNIR I RASHIG-ARiesRt kO @S saRdoard

pertaining to the invention have been shown and described on the basis of the embodiment and
variation skiasemimrinriisnté thennvertiaus iesttbes d ereinnaiacne 208 istenrdeddd factiitate

15understanding of the invention, and implies no limitation thereof. Various

10 board 200. However, the arrangements of the plurality of the devices are not limited
to those in the embodiment. For example, the memory 203 and the board 200 may be
separate, and the memory 203 and the board 200 may be installed on the housing 101
individually. The plurality of the devices may be integrated into a circuit board or a
single module. The circuit board or the single module may be mounted on the housing

15 101 or the board 200. It's preferred that terminals connected to a device to which
relatively high voltage among the plurality of the devices are arranged in positions of
the first sensor drive terminal 250 and the second sensor drive terminal 290
described above, and terminals connected to a device to which relatively low voltage
among the plurality of the devices are arranged in positions of the terminals 220, 230,

20 260-280. In this case, damage to the ink cartridge 100 and the printing apparatus
1000 caused by shorting between the terminal connected to the device to which
relatively high voltage and the terminal connected to the device to which relatively
low voltage can be prevented or reduced.
[0127] In above—mentioned embodiment, five terminals for memory 203 (220, 230,

25  260-280) and two terminals for sensor 104 (250, 290) are employed, however, other

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

example, the terminal connected to the device to which relatively high voltage may



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 inventioh. 51 CLAIMS 1.A printing material confginer (100) detachably mountable to a printing
apparatus (1000), said printing apparatus having a print head (5) mounted on a 5carriage(3); an
apparatus-side terminal group that includes a plurality of first apparatus-side terminals (530, 560-580)

connecteR S 5h b PR ARS S HHSHANebMAY BR @TaREsdHs: DROLELSNS A5l side terminal

(550, 59?fconn§ct§g602% gggar%tgg-asti)%e high voltage circuit, and at least one third apparatus-side

terminal IB",'QL 8) connected 16 an apparva%ijs-side short detection circuit, wherein 10the at least one

second appAIEIuS WG ISEMINal SamiRieinbit the-ahleRstiRe-d RRRpRMSHES iednin, the

printing material container comprising: a memory (203) as a first device; and characterized by a
second dexitddd®4D0, implarsentatiar-tidedtel nainal ghoite ¢ ampikstagtai greralitytbf first terminals
(220, 15230, 260-280), at least one second terminal (250, 290), and at least one short detection
termihal (PEdeP40}atitreinin: similahenssoendalesfapiscanngatrivingwsheniymes Wieetegernally
applied thereto than a driving voltage applied to the memory, the first terminals are connected to the
memory M%{'ﬂélréé‘ﬁéc,@ﬁ/éﬂﬂer’ being possible as well.

[0129] With regard to the arrangements of the main control circuit 40 and the
carriage circuit 500 in the printing apparatus, portions of these arrangements
implemented through hardware could instead be implemented through software, and
10 conversely portions implemented through software could instead be implemented
through hardware.
[0130] While the printing material container and board pertaining to the invention
have been shown and described on the basis of the embodiment and variation, the
embodiments of the invention described herein are merely intended to facilitate
15  understanding of the invention, and implies no limitation thereof. Various
modifications and improvements of the invention are possible without departing from
the spirit and scope thereof as recited in the appended claims, and these will

naturally be included as equivalents in the invention.



20contactable to a corresponding terminal among the first apparatus-side terminals; the at least one
second terminal is connected to the second device, and is contactable to the at least one second
apparatus-side terminal whereby the at least one second terminal is arranged to have a higher voltage
externally applied thereto than the first terminals; angl.25the at least one short detection terminal is
provided to detect shorting between the at least one second terminal and the at least one short
detectionterminal and is contactable to a corresponding third apparatus-side terminal. 52 2. A printing
materialngoﬁéimgr according to claim 1, wherein there are a plurality of said second apparatus-side
terminals, wherein there are a plurality of said third apparatus-side terminals, wherein the plurality of
first apparatus-side terminals, the plurality of second 5apparatus-side terminals and the plurality of

third apparatus-Aigeiteingnaksaiaklcanaatksqesopdetat adisE ravumidiseaons peitiagd wherein
the second apparatus-side terminals are respectively arranged at each end of the first row and the

third appapataasite(ldtinasait e redpeg b ataaday stgeadbrivid eathgavonid et ontes. A
printing material container according to claim 1 or claim 2, wherein there are a plurality of said third

app&rat R [RORRirAs2RRE RHE S EEHRIDAL RS K AdREER S HERIE ¢Sty of the short
feﬁﬁf;gggtﬁég‘rig {8 R LR AR STy st R G EYE) R SO M B P Al Sl fa8nRarais side
control circuit; at least one second apparatus-side terminal (550, 590) connected
to an apparatus-side high voltage circuit, and at least one third apparatus-side
terminal (410, 440) connected to an apparatus-side short detection circuit, wherein
10 the at least one second apparatus-side terminal is adjacent to the at least one third
apparatus-side terminal, the printing material container comprising:
a memory (203) as a first device; and characterized by
a second device (104);
a container-side terminal group comprising a plurality of first terminals (220,
15 230, 260-280), at least one second terminal (250, 290), and at least one short
detection terminal (210, 240), wherein:
the second device is arranged to have a higher voltage externally applied
thereto than a driving voltage applied to the memory,
the first terminals are connected to the memory and are respectively
20 contactable to a corresponding terminal among the first apparatus-side terminals;
the at least one second terminal is connected to the second device, and is
contactable to the at least one second apparatus-side terminal whereby the at
least one second terminal is arranged to have a higher voltage externally applied
thereto than the first terminals; and
25 the at least one short detection terminal is provided to detect shorting
between the at least one second terminal and the at least one short detection

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



4. A printing material container according to claim 2, wherein the printing material container is
attachable to the printing apparatus by being inserted in a prescribed insertion direction (R),
20wherein, in the printing apparatus, the first row and the second row are arranged generally
orthogonal with respect to the insertion direction, ang wherein the first row of the apparatus-side
terminals is situated further in the insertion direction than the second row of the apparatus-side

terminals?hZSS.?&prirntgwﬁ mategrial ontﬁi’nenr accordin nto ?nélone ?ef'the preceding claims, wherein the
at least drie shor %IéF| ' %m% %maﬂos %Sgrr ti?‘l%%og fifh ﬁllgtl rminals to the at least one second

terminal. 53 6. pypUpRGHARALCAR] SONARRHAGFAXING R SHY SpFALHNS RifecNAIRAILS.

wherein the printing material container is attachable to the printing apparatus by being inserted in a

prescribed insertingrdireetiere(Rle angluhaigmthart thast appaetasdigemnahingyanged closer in a
direction 5orthogonal to the prescribed insertion direction to an edge of the printing material container

than at least a puhgsaioftbachlofahity fobfirstraippayatu g pidetiiey miatdgalloe bl raitd coseingnd any
one of the preceding claims, wherein the printing material container is attachable to the printing

10afparARRBFBSHRIdRsEEUNAS BrekEhd SMUrRIENIOH WL ARR At umgIde GIRURAISHAER are at

least two_said segond termir?als anc#.at least a rPaortion of each of t(t}e first terminals is arranged between
arranged 90 as to_form a first [ow 4 secong fow, and. . ; . >
the two said second terminals in a direction ortiogonal to the’prescribed insertion direction.
wherein the second apparatus-side terminals are respectively arranged at
each end of the first row and the third apparatus-side terminals are respectively
arranged at each end of the second row.
10
3. A printing material container according to claim 1 or claim 2,
wherein there are a plurality of said third apparatus-side terminals, and
wherein the printing material container comprises a plurality of the short

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

15 apparatus-side terminals.

4. A printing material container according to claim 2,
wherein the printing material container is attachable to the printing
apparatus by being inserted in a prescribed insertion direction (R),
20 wherein, in the printing apparatus, the first row and the second row are
arranged generally orthogonal with respect to the insertion direction, and
wherein the first row of the apparatus-side terminals is situated further in the

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

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

terminals to the at least one second terminal.



is8.A printing material container according to any one of the preceding claims, wherein the memory is
for storing information relating to printing material contained in a printing material container. 9. A
printing material container according to any one of the preceding claims, zowherein the second device
is a sensor for determining an amount of printing mat&rial contained in the printing material container.
10. A printing material container according to any one of the preceding claims, wherein the printing

ial containgr | hable to the printi by being i di ibed inserti
cirection ), rt P11 Heh ST A 0 L S B B AT B AL e recton

terminal or eachy pftheshost &%@ﬁ:{' %ﬁ@iig%ﬁﬂﬁ@?%%ﬁgwﬁﬁ%ﬂf@ ltH\@ ﬁﬁ{qiﬁ@cond terminals in

a direction orthogonal to the prescribed insertion direction. 54 11. A printing material container
accordingipaaenepbiiapincedisg Mainscberipdrtingoramiialicuiiaineryoatrining printing
material for supply to the printing apparatus. 5 12. A printing material container according to any one
of the precedingvtianeis) thiecatile ast i glset oledeiaion nainsnalriangedidiaten ia anditecting basis for
each said second terminal. 1013.A printing material container according to any one of the preceding

clairis, OrthpaRM teriimRLSFIRCEINREPRIY *&HiAMAP BRI ER ArfRRJYINEIAME IR one or

multiple conttainer- ide rows wherein tthere re_two sali s‘facond termir]als, and wherein said
containerthan a éastfa RRruon of each of the irSt t_eLgmma S. 1 .
two second terminals are respectively arranged at each end of 15one container-side row among the

one or multiple container-side rows.

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

a direction orthogonal to the prescribed insertion direction.

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

contained in a printing material container.

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

material contained in the printing material container.

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

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



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

each end of the Senith GANRBRESIIM e SRS ARININMARHALF AASIEE BaRRECNG psclaim 14

or claim 15, wherein the printing material container’is attachable to the printing apparatus by being
inserted theé priegritp ashirstiliodrtuaadioto hveneiiringhatiigt eentaiae foride pply aod ikepsruimg
container-side row are arranged generally orthogonal with respect to the insertion direction, and
wherein #epfsttosntainer-side row is arranged further towards the insertion direction side than the
second container-side row. 1017.A printing material container according to any one of claims 14 to 16,
whePein the printing material container is attachable to the printing apparatus by being inserted in a

prescrlb%llnser |on.dﬁectlon wherein the first ¢ nta{ner-snde row amcei the sgg?nd &%ri\rtr(]aéner-sme

row are arrange Br('-:"ﬂepét;il)r/n (%tt%alc)ﬁgp\tl\?imerregﬁgg{ (')r}%eC?nasryti%rr]\edPrgctlorp,rfgancp Wiiefditterminals

arranged go-asi P U Hid i Bre A8 I BAMtEIdRiFANi & $GTHERbH H8RESS Shaasierf tha srcond

container-side row are arranged in a staggered arrangement.
said second terminal.

10 13. A printing material container according to any one of the preceding claims,
wherein terminals of the container-side terminal group are arranged so as to
form one or multiple container-side rows,
wherein there are two said second terminals, and
wherein said two second terminals are respectively arranged at each end of

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

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

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



18. A printing material container according to any one of claims 1 to 13, wherein 20terminals of the
container-side terminal group are arranged so as to form a single container-side row. 19. A printing
material container according to claim 18, wherein the at least one second terminal is arranged at an
end of the single container-side row. 25 20. A printirgh material container according to any one of the
preceding claims, wherein the printing material container is attachable to the printing apparatus by
being inserted in a prescribed insertion direction, and 56 the at least one short detection terminal
is arranged so as to be located adjacently inward from the at least one second terminal in a direction

orthogonggto thg Bmi&qqd[@%qi%lq&qﬁgp%é%}d% i{gie%m@ﬁienggfﬁ,jnﬁg’according to any one

of the preceding claims, Wherein the at least one short detection terminal surrounds the at least one

second terminaly e prietingrmate it eeripnmitanterdingttaciiabmecofHb e aranagling claims,
10wherein the printing material container is attachable to the printing apparatus by being inserted in a
prescribeappaation birbelion (RyeHad in ayhessdnheerinarrtintedisettioraid second terminals and
each of the first terminals is arranged between the two said second terminals in a direction orthogonal

to the prescribeNeSEHIR &iHEEH6RNIE NSE: G FRIMPRAIESP BEARID HEHBRARIR MY Bife of the

precedlngrtr:lalms wherein Fhe stp]ort det?%li?ﬁl termln%Itlg ﬂ]oet conn?cted to a.ground terminal. 24. A

printing mat%ﬁ%?go%%%a}l c%rd?rggopoaany one d1 e prece |nnsge(r: 'a(l)lnmg,"f(f RN lbrein the second device

is operated by & RighaHRAIRENAR RS MEMEFSide row is arranged further towards the

insertion direction side than the second container-side row.

10 17. A printing material container according to any one of claims 14 to 16,
wherein the printing material container is attachable to the printing
apparatus by being inserted in a prescribed insertion direction,
wherein the first container-side row and the second container-side row are
arranged generally orthogonal with respect to the insertion direction,
15 and wherein terminals arranged so as to form the first container-side row
and terminals arranged so as to form the second container-side row are arranged

in a staggered arrangement.

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

container-side row.

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

apparatus by being inserted in a prescribed insertion direction, and



25. A printing material container according to any one of the preceding claims, further comprising: a
housing containing printing material; and 25a board installed on the housing; wherein the
container-side terminal group is arranged on the board. 57 26.A printing material container according
to any one of claims 1 to 24, further comprising: a hé6asing containing the printing material; and a
board installed on the housing; 5wherein the first terminals and the at least one short detection

inal within th | id d he b d h d
terminls within Vs RORATd ot A GO0 e ARG I PO S BOMR g

material 5855@@%%%%}&@1@&@@5%%?&% ?&&hﬁéﬁ‘ﬁﬁ“&’%ééﬂ%ﬁ'@%ﬂb%mﬁ“d

28. A printing matérial container according to any one of the preceding claims, wherein a recess is
furnishediepvesoribe seeoeditaidinat wand. another terminal 15adjacent to the second terminal. 29. A
printing material container according to any one of the preceding claims, wherein a porous element is
furnished between the second terminal and another terminal adjacent to the second terminal. 20

5 21. A printing material container according to any one of the preceding claims,
wherein the at least one short detection terminal surrounds the at least one second

terminal.

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

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

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

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

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

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



30. A printing material container according to any one of the preceding claims, wherein: there are
two said second terminals contactable to corresponding second apparatus-side terminals, and first and
second short detection terminals contactable 25to corresponding third apparatus-side terminals,

the first short detection terminal is provided to detecsshorting between itself and at least one of the two
second terminals, and the second short detection 58 terminal is provided to detect shorting between

itself least the other of th d terminal he fi detects inal is cl
1 the onCiacoR NG 81 LGRS LRI AU & GUALEs o e el

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

detection termingaheu ghegotherdiantg and printing saeeadaerandals are situated outermost of all the
terminals in container-side terminal group. 10 31.A board (200) connectable to a printing apparatus

(1000), said prictihgaxppiastalichaeinthe rntshiegd (5) mounted on a carriage (3); an apparatus-side
terminal group that includes a plurality of first apparatus-side terminals (420, 430, 460-480) connected

to aff apparatusMiGEGHEHB SO ARENENRISiIRAHIERR B Heass QR8P AP RGN tENRRIal (450, 490)

connected.1p.an,apparatus-side high voltage circuit; and at least one, third a ratus-side terminal
T A B R e R T T A e, A R A T e

apparatug;sidg {eraingl i aaliachnkiio the eémaﬁ%&neiaa%ﬁmm@@y%éisi%ﬁé@ﬂ%g%6%5%

comprising: 20a memory (203) as a first device; and characterized
housing.

10 27. A printing material container according to claim 25 or claim 26, wherein the

memory is installed on the board.

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

15 adjacent to the second terminal.

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

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



a board-side terminal group comprising a plurality of first terminals (220, 230, 260-280), at least one
second terminal (250, 290), and at least one short detection terminal (21, 240), wherein: the first
terminals are connected to the memory and are respectively 25 contactable to a corresponding
terminal among the first apparatus-side terminals scthat the at least one second terminal is
connectable to a second device, and is contactable to the at least one second apparatus-side terminal

whereby the at 59 least one secqnd terminal.is arranged tq haye a higher voltage externally applied
thereto METIE RS R HIIEHLIE Qe R S B (IS b O e AR BB L Hecving
voltage gpplied {8 e 8einedls and Sthe at least one short detection terminal is provided to detect
shorting between the at least one second terminal and the at least one short detection terminal and is

contactable to a gesresposiebrg deirscaipparathsireid esteroynst. t32he borrdessatdisentitnelrigndl,
wherein there are a plurality of said second 10apparatus-side terminals, there are a plurality of said

third apptratasasiod shorhdRientiersianmenaluiality 8¢ sitsoapibarasessitk teminals, the plurality of
second apparatus-side terminals and the plurality of third apparatus-side terminals are arranged so as

to foPm a first roinBILEREN OIS IR THRss_t® s WEARB {B/ANASSRONSIRIGIRY

arrangeda%ctlde ch fﬁ%? Scﬁ (t)h{s Ji&t [ow atnedr r%hﬁ gmcri] %)garrqtu%sri]d {tjlenrmngls re respectively arranged
at each €Nt of the second row. 33 A'board according B'Caf 31 AP Ciaih ,e£Owherein there are a

plurality gbsiddhEfhaPRA ESRId8 dBBRIRISo Ak tection terminal on the other hand, and

the two second terminals are situated outermost of all the terminals in
container-side terminal group.
10
31. A board (200) connectable to a printing apparatus (1000), said printing
apparatus having a print head (5) mounted on a carriage (3); an apparatus-side
terminal group that includes a plurality of first apparatus-side terminals (420, 430,
460-480) connected to an apparatus-side memory control circuit, at least one
15 second apparatus-side terminal (450, 490) connected to an apparatus-side high
voltage circuit; and at least one third apparatus-side terminal (410, 440) connected
to an apparatus-side short detection circuit, wherein the at least one second
apparatus-side terminal is adjacent to the at least one third apparatus-side
terminal, the board comprising:
20 a memory (203) as a first device; and characterized by
a board-side terminal group comprising a plurality of first terminals (220,
230, 260-280), at least one second terminal (250, 290), and at least one short
detection terminal (21, 240), wherein:
the first terminals are connected to the memory and are respectively
25 contactable to a corresponding terminal among the first apparatus-side terminals
so that the at least one second terminal is connectable to a second device, and is

contactable to the at least one second apparatus-side terminal whereby the at



wherein the board comprises a plurality of the short detection terminals being respectively contactable
to each of the plurality of third apparatus-side terminals. 2534.A board according to claim 32,

wherein the board is connectable to the printing apparatus by being inserted in a prescribed insertion
direction (R), 60 wherein, in the printing appar&igis, the first row and the second row are arranged
generally orthogonal with respect to the insertion direction, and wherein the first row of the
apparaturs-sige terminals (i%tsituate further in th inaertion ireﬁction tr|1f51n the second row qft e
apparatuS 3 RAES 5 55R B8ak %@@&%ﬁ%% Y ofie' B ETANTE 39 %034 WREYPRIE St east
one shorfilstiactigiietminglds €lAsehdpan any of the first terminals to the at least one second terminal.

1036.A board according to any one of claims 31 to 35, wherein the board is connectable to the
printing apparatieyohaige dssiitat terescohadingedion nigeeian 4R )a airl iMaeveiihe at least
one second terminal is arranged closer in a direction ~ orthogonal to the prescribed insertion direction
to an edg®pfidtetbdhel nheimartyl5i8dst a portion of each of the first terminals. 37. A board according to
any one of claims 31 to 36, wherein the board is connectable to the printing apparatus by being
insePted in a préBERE RO SHRELASEGIC RARTPHRALIR P BYdde d o etk herdRg second
terminalsogrt'ld at least a qortio[n of each of (}Qe first t(?_rarpniaa!ﬁ IS ?rlreansqeodntéeéwgﬁn dter}% (t;\{\llgnsaid second

terminals’in \é\{%‘ler%c |8na6rﬁ1%sgo%%?t%etﬁ%npregtr:%ré% inser |o% %lrec jon.

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

32. A board according to claim 31, wherein there are a plurality of said second
10 apparatus-side terminals,
there are a plurality of said third apparatus-side terminals,
wherein the plurality of first apparatus-side terminals, the plurality of second
apparatus-side terminals and the plurality of third apparatus-side terminals are
arranged so as to form a first row and second row, and
15 the second apparatus-side terminals are respectively arranged at each end
of the first row and the third apparatus-side terminals are respectively arranged at

each end of the second row.

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

terminals.

25 34. A board according to claim 32,
wherein the board is connectable to the printing apparatus by being inserted

in a prescribed insertion direction (R),



38. A board according to any one of claims 31 to 37, wherein the memory is for 25storing information
relating to printing material contained in a printing material container. 61 39.A board according to any
one of claims 31 to 38, wherein the second device is a sensor for determining an amount of printing
material contained in a printing material container. 58.A board according to any one of claims 31 to
39, wherein the board is connectable to the printing apparatus by being inserted in a prescribed
insertion directio ein there%re a Iea tt 0 said s ond terminals and the short

detection termeréll %R Qcﬁnoﬂ%éj iﬂ%gﬁ%ﬁ Y@r al ¥ a?%r?(? St\%/%%(mﬂé(%Wo LSid 10second
tefm'na'sawef?}qglacaeﬂé}féh WIS Wm%%'%%%é@%srfm RE_FLBR- (ﬁﬂeéthﬂ?rgr?&cord'”g to any

one of claims 31 t0™40, the oard being mountable to a printing material container containing printing

material for suppiydeeinetimsiniiag rapparatus.abp datdshsided taeanrdingi sosia e foktlaima 8eto 41,
wherein a said short detection terminal is provided on a one-to-one basis for each said second

terminal.inE&radsod it atoortha ttharsecne dfrolainistBe app2ra0srsidsriesmin@ss of the board-side
terminal group are arranged so as to form one or multiple board-side rows, wherein there are two said
secohd terminals, and

35. A board according to any one of claims 31 to 34, wherein the at least one
short detection terminal is closer than any of the first terminals to the at least one

second terminal.

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

15 least a portion of each of the first terminals.

37. A board according to any one of claims 31 to 36,
wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction (R), and
20 wherein there are at least two said second terminals and at least a portion
of each of the first terminals is arranged between the two said second terminals in

a direction orthogonal to the prescribed insertion direction.

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

container.



wherein said two second terminals are respectively arranged at each end of one board-side row
among the one or multiple board-side rows. 25 44. A board according to any one of claims 31 to 43,
wherein terminals of the board-side terminal group are arranged so as to form a first board-side row
and a second board-side row, 62 wherein there aresiwo said second terminals, wherein said two
second terminals are respectively arranged at each end of the first board-side row, and wherein
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board-side row. 10 46. A board according to claim aim 45, wherein the board is
connectahlgéoithe prittingrapparatus by being inserted in a prescribed insertion direction, wherein the
first board-side row and the second board-side row are 15arranged generally orthogonal with respect
to the insertion direction, and wherein the first board-side row is arranged further towards the insertion
direction side than the second board-side row. .
5 40. A board according to any one of claims 31 to 39,
wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction (R), and
wherein there are at least two said second terminals and the short detection
terminal or each of the short detection terminals is arranged between the two said

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

41. A board according to any one of claims 31 to 40, the board being mountable
to a printing material container containing printing material for supply to the

printing apparatus.

15
42. A board according to any one of claims 31 to 41, wherein a said short
detection terminal is provided on a one-to-one basis for each said second terminal.
43. A board according to any one of claims 31 to 42,
20 wherein terminals of the board-side terminal group are arranged so as to
form one or multiple board-side rows,
wherein there are two said second terminals, and
wherein said two second terminals are respectively arranged at each end of
one board-side row among the one or multiple board-side rows.
25

44. A board according to any one of claims 31 to 43,
wherein terminals of the board-side terminal group are arranged so as to

form a first board-side row and a second board-side row,



47. A board according to any one of claims 44 to 46, 20wherein the board is connectable to the
printing apparatus by being inserted in a prescribed insertion direction, wherein the first board-side

row and the se
direction,

cond board-side row are arranged generally orthogonal with respect to the insertion
and wherein terminals arranged so as2o form the first board-side row and 25 terminals

arranged so as to form the second board-side row are arranged in a staggered arrangement. 63 48A

board accordin

arranged so as

%v'i? a%c%%e of clairgs 31 10,43, wherein terminals of the board-side terminal group are
0 Torm a
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one of claims 31 to 49, wherein the board is connectable to the printing apparatus by being
inserted th& fresoobed-yigertion diegtion, and 10the at least one short detection terminal is arranged
So as to be located adjacently inward from the at least one second terminal in a direction orthogonal to

the prescribed

ind@tiain the@ideast ondshaltadetedirntteanyraidsoavianged ht@bk aghee the at

least one isshort detection terminal surrounds the at least one second terminal. 52. A board according

to affy orf H1€

45.

|§Mﬂse§fl§oo§1he second board-side row.

A board according to claim 44, wherein there is a plurality of short detection

terminals and the short detection terminals are respectively arranged at each end

of the
10

46.

second board-side row.

A board according to claim 44 or claim 45,

wherein the board is connectable to the printing apparatus by being inserted

in a prescribed insertion direction,

wherein the first board-side row and the second board-side row are

15 arranged generally orthogonal with respect to the insertion direction,

and wherein the first board-side row is arranged further towards the

insertion direction side than the second board-side row.

47.

20

A board according to any one of claims 44 to 46,

wherein the board is connectable to the printing apparatus by being inserted

in a prescribed insertion direction,

wherein the first board-side row and the second board-side row are

arranged generally orthogonal with respect to the insertion direction,

and wherein terminals arranged so as to form the first board-side row and

25 terminals arranged so as to form the second board-side row are arranged in a

staggered arrangement.



wherein the board is connectable to the printing apparatus by being inserted in a prescribed insertion
direction (R), and 20wherein there are at least two said second terminals and each of the first
terminals is arranged between the two said second terminals in a direction orthogonal to the
prescribed insertion direction. 53. A board according$o any one of claims 31 to 52, wherein a recess is
25furnished between the second terminal and another terminal adjacent to the second terminal. 64
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being connected to the second device. 56. A board according to any one of claims 31 to 55, wherein
the short detection 10terminal is not connected to a ground terminal. 57. A board according to any
one of claims 31 to 56, wherein the second device is operated by a higher voltage than the memory.
1558 A b#2wd aécbading aceond gk tof daimgt81 WhBTewHbereiti: leasthene secavsideidrisadbigi
terminals contactable to corresponding second apparatus-side terminals, and first and second short

detedtiorP{ERNARIAHIRBbR (B SRASINIHY BIFE 48Waratus-side terminals, the first short

detection terminal is provided to detect shorting between itself

50. A board according to any one of claims 31 to 49,
wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction, and
10 the at least one short detection terminal is arranged so as to be located
adjacently inward from the at least one second terminal in a direction orthogonal to

the prescribed insertion direction.

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

15  short detection terminal surrounds the at least one second terminal.

52. A board according to any one of claims 31 to 51,
wherein the board is connectable to the printing apparatus by being inserted
in a prescribed insertion direction (R), and
20 wherein there are at least two said second terminals and each of the first
terminals is arranged between the two said second terminals in a direction

orthogonal to the prescribed insertion direction.

53. A board according to any one of claims 31 to 52, wherein a recess is
25 furnished between the second terminal and another terminal adjacent to the

second terminal.



20and at least one of the two second terminals, and the second short detection terminal is provided to
detect shorting between itself and at least the other of the two second terminals, the first short
detection terminal is closest to the one second terminal, and the second short detection terminal is
closest to other second terminal, 25the plurality of fiegt terminals are situated between the one second
terminal and the first short detection terminal on the one hand, and the other second terminal and the

second rt de tlon termlneﬁ on he other han %an § é th 0 second termlna||s are |tuated
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apparatus (1000) having a printing material container (100) according to any one of claims 1 to 30 and
59 attachrattheietrntheaprinting apparatus comprising a print head (5) mounted on a carriage(3)
10and an apparatus-side terminal group that includes a plurality of first apparatus- side terminals (420,
430, 460-480) connected to an apparatus-side memory control circuit, at least one second
apparatus-side terminal (450, 490) connected to an apparatus-side high volta gmcwcun and at least

one ?hlrd%ﬁaparﬁt@@?d’e%%iﬂﬂﬂi?@ﬂ@%ﬁﬁé@é’ﬂ§03§crf%y§é]arﬁlﬁsb§@@ ¥ietB&ion circuit,
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device.

56. A board according to any one of claims 31 to 55, wherein the short detection

10 terminal is not connected to a ground terminal.

57. A board according to any one of claims 31 to 56, wherein the second device

is operated by a higher voltage than the memory.

15 58. A board according to any one of claims 31 to 57, wherein:
there are two said second terminals contactable to corresponding second
apparatus-side terminals, and first and second short detection terminals contactable
to corresponding third apparatus-side terminals,
the first short detection terminal is provided to detect shorting between itself
20 and at least one of the two second terminals, and the second short detection
terminal is provided to detect shorting between itself and at least the other of the
two second terminals,
the first short detection terminal is closest to the one second terminal, and
the second short detection terminal is closest to other second terminal,
25 the plurality of first terminals are situated between the one second terminal
and the first short detection terminal on the one hand, and the other

second terminal and the second short detection terminal on the other hand, and



apparatus-side terminal. 61.A printing apparatus according to claim 60, wherein the plurality of first
apparatus-side terminals are in contact with first 20terminals, whereby the first apparatus-side
terminals are electrically connected to the memory, the at least one second apparatus-side
terminal is in contact with the second terminal, wher&by the at least one second apparatus-side
terminal is electrically connected to the second device, and 25the at least one third apparatus-side

inal is i h th h . inal. 66 -
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short detection terminal.

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

5 claims 31 to 58 mounted thereto.

60. A printing apparatus (1000) having a printing material container (100)
according to any one of claims 1 to 30 and 59 attached thereto,
the printing apparatus comprising a print head (5) mounted on a carriage(3)
10 and an apparatus-side terminal group that includes a plurality of first apparatus-
side terminals (420, 430, 460-480) connected to an apparatus-side memory control
circuit, at least one second apparatus-side terminal (450, 490) connected to an
apparatus-side high voltage circuit, and at least one third apparatus-side terminal
(410, 440) connected to an apparatus-side short detection circuit, wherein the at
15 least one second apparatus-side terminal is adjacent to the at least one third

apparatus-side terminal.

61. A printing apparatus according to claim 60, wherein
the plurality of first apparatus-side terminals are in contact with first
20 terminals, whereby the first apparatus-side terminals are electrically connected to
the memory,
the at least one second apparatus-side terminal is in contact with the
second terminal, whereby the at least one second apparatus-side terminal is
electrically connected to the second device, and
25 the at least one third apparatus-side terminal is in contact with the at least

one short detection terminal.



66

62. A printing apparatus according to claim 61, wherein the apparatus-side
short detection circuit (502) is electrically connected to the at least one short
detection terminal to detect shorting between the second terminal and the short

detection terminal.





