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PFO4PA4A7* DESCRI PTI ON PRI NTI NG MATERI AL CONTAI NER, AND

BOARD MOUNTED ON PRI NTI NG MATERI AL CONTAI NER 5
PFOAPECHNI CAL FI ELD [ 0001] The present invention rel ates

in general to a printing matérial container

containing a printing material and a board nounted on

the printing materi al cgg%gg@ﬁgmgggnd relates in
particular to an arrang plurality of

practice to equip in it K 4 inink jet

printers or other prbl ERIAL £ —W th a device,
for exanple, a nenory for storing informtion
relating to the ink. A+g@Hﬂh§ﬂ°?ﬁﬂJ9n such ink 15
cartridges is another T CE, anpl e, a high

[00043] t Tpe peesentiiitvetion. relatee MidYidrgl ok prihEMEImAEASOEontainer
using a piezoelectric elenent) applied to higher

contaglit@g@rintiag rhdteridr and adoambinbagedodn the pARIBE Ynatéial container,
such cases, there are instances in which the ink

and celatesi idgartiaudr tden priangémgniafipar plubaitarc® tefredbls digddsed on
connected through termnals. There is proposed a

thesgtqampamestd.or preventing the information storage
medi um from shorti ng é@ﬁ%@ﬂﬂﬁﬁﬁﬁﬂgﬁﬁ damaged due to a
drop of liquid being e termnals
connecting the printing apparatus with the storage
medi um furnished to the ink cartridge. [0003]

[000ED Vel e c e @edr8 Cit THak BRicE e BIMhON B ARQVE 88LiP Mk cartridges
contenplate an ink cartridge having eqU|pped Wth a

usediinUrRdtt pirbraeN bBRY prindihg SYBEREs, AtHTR RN LRS &antile, a
hi gh voltage circuit, wth term nals for one device

memang fdrhetotiag MfoahatidoFelanet Rethdpki ARo Mpdsddnérs skdmk
of cartridge, there was a risk that shorting could

cartiddgmisris hebteerdevive, Esmeahplé,of highe ofge SPEURY AN reffining ink
term nal for the another device. Such shorting caused

leveltsemspr obihem gitzpdestrial decianBgppliod th@idhak voRrbES tBEHLLHY driving
to the printing apparatus in which the ink cartridge

voltags cttheahadoryThi sugr oldeamthererzot insthéedint Whichkhe ink cartridge
PFO4PA47*

and the printing apparatus are electrically connected through terminals. There is

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

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

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

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

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

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

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

apparatus in which the ink cartridge is attached. This problem is not limited to ink
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2 cartridges, but is a problemcomon to receptacles
containing other printing materials, for exanple,
PFO4PdTrer . DI SCLOSURE OF THE | NVENTI ON 5 [0004] An _
advant age of some aspects of Zhe present invention is
to provide a printing mat eri al container havi ng a
I ces rein da the rintin
carBidle S e 8 o BBIE e B nm e e eho T aqpalnine ahen puntine
rt term nals can be prevented or
n““?ﬁﬁ%@@éEXE%Bg%%wﬁ?first aspect of the invention
provides a printing material container 10 detachably
attachable to a printing apparatus having a plurality

of appar at us- si dBISé §U lér—‘ T f mat eri al
cont ai ner pert ai fdtge
vent.i r vice seco eyice
[OOU;Ed ghtag)?a dd:r g)anea?{#ec%% ﬁgl udgrese t &ngPﬁ/){%Prowde a

prinih ﬁratt@rireon@t for ﬁavrhggylur?ﬁ[%ﬁ/egteﬁqug?s} TG R gaPiEe Yo the

| east one thir ur a ’ty

printifg Hab&lia o"i’: @aiﬁgtngﬁ s rtirgtir%ghg%ga{rgﬁ{s Jeul 8%r¥ ﬁrn%lrtl'ng betweén

respective Yy I ncl ude a IFS por

ternfifls 35h iba%h BveMetGaRQRELag term nal - anong the

plurality of apparatus-side terminals. The at Ieast

[oo0she ﬁ%@f‘gspeecrtrﬂfr’cﬁla ihventRRHIBGLED al@idt r’?ﬁgt?eg gﬁémer
r

and i ncludes a second contact portion con

detadh&1) e&RANILNG 4 Efimiﬁ?apmﬂ& ﬁJanDL ft?rlaiité/yofogplpgratus side

apparatus-side termn The at Iea

termfiril SN T prigtidOmatdial d:%h?a‘?ﬁérod'br&finiﬁgQBttthirpi‘eagfe%@ JFife

at | east one 20 second term nal he at | east one

inveitidd Bomprigddalfirandeiipg! 416850rR Jé‘)iééjai‘r@Qttﬁ%inap%’fotu'p%at includes
for contacting a corresponding term nal anon

a pluphlityy adfifirgt edrndpfel & 188stSbRle sed MRl afB %t %aét%tthird
one second contact portion, the plurality of the first

 termbaht Bot plupdity i iBst Bdtehindle ard cbRRshte @R th ‘FH:{ m&‘ﬁﬁd

portion are arranged so as to formone or multiple
respeciively ifutudit a fiegtstoraet S&aRRCFoE @BhEEinRQY tbP8sdchding terminal
arranged at an end of one 25 row anong the one or
amonguthel plelityw app SGO6d-shkcr chirmgds. tThet dtclepét Hid B8cond terminal is
materi al container pertaining to the first aspect of
connehted fovdnt $amondt dwviceanhthch ol acte ot d MScOfortildd for contacting
second term nals connected to the second device_are
a corespangit: termined aomag, theindurality oft dgrarstustside tpahinkRNThe at
adj acent to PFO4P47*
least one third terminal is for the detection of shorting between the at least one

second terminal and the at least one third terminal and includes a third contact

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

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

portions, and the at least one third contact portion are arranged so as to form one or
muitiple rows. The at least one second contact portion is arranged at an end of one

row among the one or multiple rows.

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

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

second device are arranged at the ends, whereby other contact portions adjacent to
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3 the second contact portions are fewer in nunber,
and consequently the second termnals have |ess
PFO4PAKel i hood of shorting to term nals include other
contact portions. Accordinglly, damage to the printing
mat eri al container or printing apparatus caused by

d. 5
the §Q8$]105Q8,§tta {]? ﬁigoris are: egr\éﬁi]r]t gl?f'ngé g ggggﬁ??%”. lH % second

second aspec he~in

b .

termglngg?ES!(Q%m@Iﬂgod o?%‘r'lglﬁlr\gy mun;sragnlcﬁ.gt Sc?tggtp ont.act %ortrons.
I t rtainin

Acc%gdrn{%]{r] atgaZ'réa Lgl%ag%e@%ﬂtg% %El{e?'lra!l %V%ﬁqnegﬁdrgogmﬁegsaéngasatug caused

by sibh ShoflSH] 08 12 PEGARL dPYLEEea 9roup of terminal s
or

connecti on e a ara uS side termnals and

[OOGWWA §la9 @a?ﬂ;é{:rt?df t"sX |r9\;en£to ¥19 gnﬂﬂqgaa?a(tg??h cf%ml%ai%er

one secon termn and at

deta-Ehng? rﬂS@r{tthé tf)g;e pf‘lhfﬁﬁ%aéfgrg]cﬁahasw%g tura eCt e(ajpptagattug ~side

firs evice one secC er naI

terrrﬁr?aﬂ@ epﬁe.e Brib@Gngd HatS54 %&%Qﬁé@ rr;?&t?iﬁ{ng 1535k s%cgg 4t I'Is;g%]ctocgf the

he at | east one thir ter arrange

mveﬁﬁo@ko}n‘éﬁ§és 3 Mt WetReof a&%@noa eviE&Sd %ﬂstqﬁﬁgprﬁq?\ls for

term nal wi t hout a sal term ere

conndttidh tbeé‘lﬁtap%g?atqlsxsﬁ&é ‘t%mélg nHrE%n'g)g ?rﬁ;[ % gﬂlrg‘li oJf ﬁ

shorting between the at |east one s rm ny

termint®s aft |LRASEnLEE: Iy trelerFa?raWdrﬁlIeas[tocg{%%hn‘%c&‘?%ﬂﬁnglﬂe plurality

the printing material container pertaining to

of fiseeRfinakPfelcorPbctdittd 1Heesk ABvicat Theasle t%ﬂ(etéeggngftermmal
the at least one third ternminal Is arrange relative

is cdnbeated ®AfHe SedtPidt dULOMLIESLA pbRRM 0O 23962 %ne third
termnal, without a said first 20 term na

termirfheliﬁb&bh\@ﬁﬁrdlﬂtnﬂé td 88RdasPAYHiIEEOF R at &%s@ oh8%¥kbnd terminal,
shorting between the portion of the at |east one

withddti 4 daidefirat BaiminaicthehebepRbe®Th 8f |aBE oAt dirgd8bn,JAR the detection
second term nal have a greater tendency to occur than

of sheinting bagvdiai trest lchst bhd StcdrRy terAmal adBdht he I6REUM third
termnal. Accordingly, in the event that the shorting

termbrel.ween the first termnal and the second term na

occurs by a drop of ink or foreign matter, it is

[0008] ghhgcoRdinkitkehy m’hlamgthe&bentﬁgxebebm&fhg betipoeéddamd aspect
of the at least one third termnal and the potion of

of thetieverttidneat teashe metiondfithe ai hedst ainethird derminabizcartsnged
detected as anomaly. As a result, damage to the

relatiyejtotatrigastaa epitidn gbtheaamleasbonqnsecﬁndw'gamqh*pﬂrmtlhmt a said first

caused by PF04P47*
terminal therebetween in at least one direction. As a result, shorting between the

portion of the at least one third terminal and the potion of the at least one second

~terminal have a greater tendency to occur than shorting between the first terminal

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

As a result, damage to the printing material container or printing apparatus caused by
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4 a shorting between the first termnal and the

second term nal can be prevented or reduced. [0009] A
PFO4PHT* d aspect of the invention provides a printing

mat eri al contai ner detachabl4y nmountable to a printing

apparatus having a plurality of apparatus- side 5

a sf'{ogfh?% vﬁe n{He st %rlnpgalngﬂae{h'eag c%%gtt%l'rﬂ% Bglp?%wn ted or

I rd aspect The i Rvention conp
rediflgy ce, a second device, a group of tern1na|s for
connection to the apparatus-side tern1na|s and

[000NP A HirdGasP et YF ahd Fn\(/eg{iorﬁ ' fé\hd g']nt@iﬁk%dat?;tall EGi! iner

one second ferm nal, eas erm na

detaUPnﬁbIQl Ho@MtabM 04 pf’lh{lﬁé ab&ér@c&aﬂ]aﬂ/ p‘h%ﬁ%cal Q%Qattugemde

first device. The at | east one seco termn

ternfiR4lg @ﬁ@grlﬁﬂné hﬁnt@ﬁaﬂ t&iﬁé’r‘ ﬁ@r‘talyﬁg t%tthleet%ﬁ'tge%ggc:{ Qt ﬂge

termnal is for the etectlon 0 hort Ween

inveftioh @8flprieBs aSHSPAdvice! MsBabn LGN EQ% Qlto#gecﬂ:stte :9”1%45 for

third termnal. At |east a portion ['8ast” Ohe

conndbtiofl toBthRl dpplardttst H88¢&MhinAdIAG oridife Qtphlrgﬁt;: ofFirst

portion of the at |east one second term nal
ternliA6atdB&st 6id §6ddrNterhmal, YAdMt 186808 4H HYrd %rmﬁaa. The plurality
printing material container pertaining to the

of fizkpeahingfs arehdbrind¥edd tPthe filst Id@Rk. *hEQUR LR o(Plfe ée'%%nattermmal
| east one third termnal is |ocated adjacently to at

is cdre@stedtdthd seubr@f ddvitk:. Thel Ra84st081R ERCORE IR M Fi the
As a result, shorting between the portion of the at

detektas tof ahertiny betweehthaal &l drldesdRk@hbaBrfinal Ad 1 at least one
| east one second terninal have a greater tendency to
thirdoteeminal.hatnieabio & tpokigo b of veeat RAst BRe third tedahal iDabcAB4
the second termnal. Accordingly, in the event that
adjatdrelystvost iengt apertie@enf theaf ldast ohecBLoRd t@’ﬂﬂnélhi_@ at least one
second term nal occurs by a drop of ink or foreign
direqtimint er, it is highly likely that the shorting between
t he rtion of the at |east one third term nal and
[0010he /gtmqrdlngctb theerattingeasterianeorsainen dperinihn ad tied 8idrd aspect of
occurs, and is detected as anonaly. As a result,
the fdﬁ‘ﬁﬁg@ abladst appdrbion nd thatet et capenthiidriermial RSocated
printing apparatus caused by a shorting between the
adjagenthyttot alrlghstad partibnt pethseaioledst bee seoald tamilzd. As a result,
revented or reduced. [0011] A fourth aspect of the
Shor{)@ﬁ/bﬁﬁwm theguarties oftheat heasimnerthirid teominal aed the potion of the
det achably nountable to a printing apparatus having a 7
at leggipteasqrondteeminat haymr egeatep tendency to occur than shorting between

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

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

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



10

15

20

25

PFO4P47* 5 The apparatus-side term nal group includes
a plurality of first apparatus-side termnals, a
PFOgMtral ity of second apparatus-side termnals, and a
plurality of third apparatussside termnals.
Termnals within the apparatus-side terninal group are

Theg%%p%p?tﬁg—ﬁ grrﬁﬂaf grrgﬂg&llnéihg Sst pgtiragt ﬁ%ﬁggggrgfy,vtés—lpd%

SEC0Ad ppar atu
terr{" §geﬁtd|‘)é§|%, ar a‘?él}g‘%gﬁpﬁtara}ecer m'ngg%,r%&?%gf%é @(?iqréigﬁvyf%ntg'ird
pprAGISRE B B0 ﬂ“9%’%%??°€r9agéﬁgsa@°t€5m£vﬁb2%~p
kB sh s @ PRI BTl 4t DECIRATR, InE By "ot Pk

app&rj%@ué%\/d?éq{ér%éwg?é %s%t%g?\r/ﬁglk éi??&qh%ﬁ%?ﬁgf:ﬁ geng ogncﬂﬁ firet [pw and

devi ce group

the Qifnré bﬁ&éra%ﬂ-@d@%émw@% Lt%alsﬁtspggﬁveﬁggp gé% a{ne]aa}f eng og the

| east one third term

sec&?cf FaN & 2 had e e YRS Rl %Ppgr%tﬁ@-es idd {e§'H1|naq§Ys g cenq 13" .:Tny of the

respectively contactable to a correspondi

thir @ BEPSWFatde slde’ R mirBP At Hiitledfaletlalt dﬁt]ta ;E;@?ta‘%m to the

| east one second termnal 1Is connec Setd
fourﬂ?!é;‘}@:tacﬂq:hleﬁn&&ﬁ%cédn\{ﬁils)éscé)ﬂ CJ p:!ee até%:é:%nd device, a group of

correspondi ng term nal anong t Séco

termiiIcaipSrsfrighe plusINty Al st {J}%lﬁ"éls |aﬁ:"’]§53195}?e %@écfn@ termhnéeﬂ, and at

termnal is for the detection of shorting betwe

leasBibnd €RiBH t@ﬁﬁnﬁleqﬁﬁgﬂﬁrﬁrw ers@'ﬁgrrﬁlhglsaérel&%ﬁ%f‘&'&eto the first
third term nal is respectively contactable to a

devicOhhd :pO REsgettive it dithc RN S%rﬂégbBIlené@Mlﬁél%é{gdﬁ]e first
termnals. [0012] The printing material container

appgpatusakide tgrimalshThiaunéistasresdcodl tbhginal 2 écm\h%e{écpfb the
can afford working effects anal ogous to those of the

secqili devigegamdiserdspecticainicahtafienbal Sbri8sddhdindeelininal among the
aspect. The printing material container pertaining to

secdndeappatatub-sidp eetminélst Tite btveidt iond thiRY tban#80WaBH thd detection
practice in various forms, in the same nanner as the

of shmrting batyveet the al leasnbaé Becomhtermime randithie @ 164sttdiR third
first aspect. [0013] A fifth aspect of the invention

termp'yad)\andeesr@qsllctlnellyrrg)nmmtabieaﬂo £ entrakbp@idizbtaledivg hakdrg the third
attachable to a printing apparatus having a plurality

appapdtugpyide demeingisde terminals. The printing materi al
container pertaining to the fifth aspect of the

(0012} ke printinmmeterial cantdinet patainive, toathsdfoortd adpuiref the

. and a termnal group that o
invention can afford working effects analogous to those of the printing material

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

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

- terminals. The printing material container pertaining to the fifth aspect of the

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

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



10

15

20

25

includes a plurality of first termnals, at |east one
second term nal and at | east one PF04P47* 6 third
PFO4Pd7 i nal . The plurality of first terminals are
connected to the first deviced The at |east one
second termnal is connected to the secogd devi ce. :he
: t ' inal _is for the fection .
thirftorifial TRE Ity § ik T finalsCark Yoohgite ieciin il %5}?&6- The
: j I i nal ch af, the rm,na
at 4238 ol <eRBRl Rfinkliel bR tg‘e%%oingndegﬁef HBe 5t 18sk one
oy ' . Of ot . hi i nal acin a
thirf LEHALIGE0! LTS dE(Eio of MBI befulcShthgibe il
; ' ' . ' e i edge o
torrfifAIBMAInG il 00he HAM Pl E6 BEIICIFPIAN bRE AR,
ireGe sQr i gl .Ternmn The . .
cirefin ey el 8 poPHER of thd BEoRAFARRY D he ST el feci
. . . _ . | o
2 PR S Ol Bt erRntiff HAo 1S JdiBha Rhrhifl AR b Bl of the
i ; i t 1£ j i t i L ai
el AR S el el it Rt ol fiotfer SRR b

irci thtidifed td ke Ghikgurhe" ' e
c’rcﬁlﬁﬁdhﬁlgremgﬁgﬂf%g deﬁgﬂgg?%lﬁgnﬁﬁéi@ﬁ%b %tfﬁgg %r ‘lgnoh'hof

circlififerehtisl WHz8' EMtheahiradgaminkl Fshsnémecﬁéirxgﬁét LEfHY tion of the

As a result, shorting between the thi term na

circlimfers@G# ndigh &JfthB AneM¥e t&ndiRalgr eat er tendency to
occur than shorting between the first termnal and the

[001d&coAbcordRigMiottHe prARifY WaRBaY cohthitdie fVaRhe tB3he RS aspect of
shorting between the first term nal and the second

the ineemtisralthedepth dftha pdrigh 6f cirblmRirefipdI&idge JTaht Qhird tbrminal is
is highly likely that the shorting between the

long@othanathabbf the pattidreafstheosiesunifier éhti® edkd aF tROGnt H@st terminal.
potion of the at |east one second ternminal also

As agesultsshartidg betwesrettiethiabtamimgtlayid the sacbrs Uéﬂrr_linéa%ave a
damage to the printing material container or printing

greatgydandéusy tausad thynashehiid beigvechathedbt tdienihallaild the second
term nal and the second term nal can be prevented or

termiradl sebr ding90 ibthete wint tthatathxe st ortih g thleew & dvv et fiest terminal and
provi des a board nountable on a printing materi al

the seganditpenindeccmivalblyya dtdrachiabloe foreign praittetrj inds highly likely that
apparatus that has a plurality of apparatus-side

the sherting betyveenhideppartion ref thataédéast cpenthidriermimab asd tiemdotion of
device. The 25 board pertaining to the sixth aspect of

the gt{eastranens¢anmdciempiriat eksopdourstanddy idetected as artograly. e a result,
group that includes a plurality of first term nals, at

damage et thg rintinggnaterial gpntainer or printing apparatus caused by a shorting

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

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

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

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

first device and respectively include a first contact portion for contacting a
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and at |east one third termnal. The plurality of
first termnals are connected to the first device and
PFO4PdEpectively include a first contact portion for
contacting a PFO4P47* 7 correspondi ng term nal anong
the plurality of apparatus-side terning:s.tThshat
; ' | i ctable to e
coneB3hding BEESI ot HE AtelSy of BRRGSH a0 stde il e at least
f ' [ termnal anpng,the
one s¥eofil PbAihad oL LBRPRIH tod e i iee %"%-r%euhcl?eéaa_sfecond
j: ' . 15 f t he,.d tion of 5 shortin
confiRF poblib 5 °CqitAglng & cebFoshREHAE LT AL P tia Uty of
_ I t i .nal d.d.ncl udes .a thiy.d nt act
oS- sl T Rast B ‘é*é’ﬁ‘gk%ﬁmd@a'lt'%&?ﬁ%ﬁﬁl &tzcﬁw of
[ f - S term S, e, a . .
shoftli #iedh thy o8 loABRAENt3AT  SiimhE %rﬁ*;ﬁp th Pt G hrd terminal
. i . . , . t | east .one thir
o 8t B PG R ARG B SRS hons

the Hf-t!l'l’élit?|o?,arp9§%tu§—h§%éa{erlnﬁﬁa?§.nﬂ{bg?§Fe%gpgng QALAS c%rgtgcgﬁgrtion,

portion IS arranged at an e one row anong

the eruramﬂ/_toifﬁh@ ffr&“@dontkgpégrlti(ﬁs?’gr‘(@%%F?Fe%%?%n%:’cl’x%{{'i%ﬁatact portion

I nvention provides a board noun e on a

: : | "y
are 8RhRFdPdo GORL FbHS %ng%ﬁ‘ﬁ'ﬁmﬂpieyro%;st. ?’ﬁggag Fga%toon% P%gﬂalc%gltact

apparatus that has a plurality o ar at us- sl

portioRriBiaPfnged ER@nREAdNS SYek FERY anio"F\E tﬁﬁ%tn@i d}%ultﬂigﬁe %%Qnd

device. The board pertaining to the seventh aspect of
[001Bhe ARveBhinOssfRERF kFE fv@ntibh Proda¥d G& AR ngo%nf‘acigé 8HR: printing

of termnals for connection to the apparatus-si

matdridl Bohtdiverodéta 6048 aftaBBalie tBd/pdhtide affarbisSthat ras a plurality
termnals, at |east one second ternminal, and at [east

of appaeatuBt-side teahifbRAThe DhitiRk WiakiiklcMtafrel hs LBESADBLBce. The
are connected to the first device. The at [|east one

board eeetathing tarithelseventb 3peet 8HtHOinkBAtISLCORArdeY b ¥@st fbvice and
| east a portion of the at least one third termnal is

a graupr afnigeninatd &dri aedineotiah tb €A tapParPid-isidt @rrid¥®s 8hd comprising a
| east 20 one second terminal, wthout a said first

plurality nf fiedt teheirebe aivderst ioneadecoratrraingl, adl € Géds® bneftBird
the detection of shorting between the at | east one

termiab drirg plaratity af fiestdtertnhaiabrd eastecood té hé GrdteddvidialThe at
[0017] A eighth aspect of the invention provides a

leastyer seqrmdrieabinal Bncennecited toghe sat@Erd dévicamitalieast a portion of
detachably attachable to a printing apparatus that has

the aj leasiraaie third @Bmifal ipparagadsredatile teatrleaat a.poFtien of the at least
printing nmaterial container has second device. The

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

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



10

- 15

20

25

board pertaining to the eighth aspect of the invention
conprises a first device and a group of termnals for
PFO4’dTfnecti on to the apparatus-side term nals and
conprising a plurality of figst termnals, at |east
one second term nal, and at |east one third PFO4P47* 8
first termna

terrﬁclgﬁlgg@t@éadu% ﬁ* Hrfsac‘ trX:ae{ jarg coppac d tq é]fsf?rsgﬁigwce The at
Ieas%%%g%cﬁ)ﬁ& %n{ﬁhal’ 3 coH gé:et d 4 ’ﬁh% %e(hg?)n?e %B:gt {elagﬁeqﬁt one third

[ east one P RIS I
erm na .

T OB AN A5 GRS g e
andttﬂg a@qezls%%%te tﬂﬂfﬁ tlteprhirngl §\t Igcras{{] nﬁortlton ?]foﬁugt etldlgggtt orbeng-nrd

Jacently to ast 'a

ternﬁﬁ&]q fod £EH120 %Ifcept]{/] t8lat Ie? &'}%0 ec%t I qgs%étoone second terminal

ni nt aspect e |nven |on DFOVI es a

printing material contai ner detachably
HIagF%g%ﬁp %g%?gég printing apparatus haV|ng a apparatus-

[001%] deat GhiH QﬁchgfoWHe 'im%tlbn"b{%l\qgé ZH& k’l n¥abq 8 4 prmtmg

appar at us- si termnals secon

matéiR AoRtAlSeS IS ch&SITaRa: gbl@;i; #£ph t{'ﬂr‘igamg)é%ra&fs I]igvrrqua apparatus—

apparatus-side termna

srde&@ﬂﬁ?n@t %%r g'ttﬂgt frirdeRa pﬂf’%ﬂ? o@#?ﬁgﬁﬁ} atus §9eac§¥r¥1?\als a

forma row and second T Ow.

e t re
o850 N Sy AR Rl

termida redriinals QGthirt EXdTh rﬁtﬁLQIdﬁ%ﬁﬁﬁﬂaL Y& Q’@reﬁp%%gd 3b as to
each end of the second row. Each of 15 secon

formad pisdtaionsand 8€cdl iwalke dlgrafel @F@@&ortooa@d'éyat%fs Lihe ternl'nnals are
third apparatus-side termnals. The printing materi

respeoiiely RefanBas as @EON@ndFithe firdth@waRd ehP ehit@hph N9t }Cside
the ninth aspect of the invention conprises a first

termiteNs el EvpeatigslQ Upradiged QF BabRlehd FARRIHeSbAd réw. Each of the
plurality of first termnals, at |east one second

secohérappaedtys-adide sérmiesistis adi@acedtid shyt 6f tRAdBHird dplRiratus-side
plurality of first terminals are connected to the

termfniats tTheguintengamdte?dl avetalrespretdecehy deoileaThabloard Peraining to
correspondi ng term nal anmong the first apparatus- side

the rtiethnagpeict of The irentieasionpiniae s acfinzd deeicei a3al a gfoup of terminals
connected to the second device and is respectively

compriainge trhvebtvt of first dermaispienai lkgst enerisaabnditangnalhend at least one
second apparatus-side termnals. The at | east one

thirdttiermisat. dihei platralit of Grstttieemitetscartel aomnebteds hotlhid figst device and
between the at | east one second term nal and the at

are regpgntivehecentactabletaarmrresponding terminal among the first apparatus—-

side terminals. The at least one second terminal is connected to the second device

and is respectively contactable to a corresponding terminal among the second

'apparatus-side terminals. The at least one third terminal is for the detection of

shorting between the at least one second terminal and the at least one third terminal
and is respectively contactable to a corresponding terminal among the third

apparatus—side terminals.

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

material container detachably attachable to a printing apparatus that has a plurality
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25 and is respectively contactable to a correspondi ng

term nal anong the third apparatus-side termnals.
PFO4P@G191 A tenth aspect of the invention provides a

board nountable on a printing material container

det achably attachabl e to a printing apparatus that has
us-si.de term na

o R DS s BB L S SR e T
B A s e

kA P ngran%egﬁfwsﬁ:srm%kz’af AR T
1

Ad
o PR o, g, 2L ETAR B B o
on ec

ﬁrstc“ﬁéw%%?rétﬂg% e Do Ehgecond device. The
d .t
at 126t Wﬁg'%hﬁfgef ala 18 For 91nede %ﬁﬂ(ﬁf st%r mu?éle)?ﬁvﬁglnstﬂﬁgg fg?ﬁt one

east one t ter m
s GHRIR IV 518G B g S0 TBTRY o

mrc&hfe‘?é’ﬁ@mr il ]o_thjcg?oPIhet &?cl?rﬁﬁagg& %erdg%foﬁlthg tHH’(Z terminal facing

portion of the "0 CI fcUNT er &

a poltidSbf LY BirBdh efr@r%fﬂ%dgg%thRE RBALLY %}rrﬁgalt d a portion of the

circunferential edge e second termna

cwcdlﬁf%gérrtlé?fed%@%ﬂ%% to'n@"ﬁrg’f te lin ;*Hé %?\Uclﬂir p%(#'g n OF tﬁ?

hird termnal 1s onger t |on

c1rcll[rh]1%rer]9c|:eﬂ gt @FqRE 's@l:or?djgeernﬁéalt fe %}%'tlfu lof %Iﬁe ESFt'iHn”S’#

An el eventh aspect o e invention provides a

circ IRRFShtiEd Waka RiF @h O Bhifd L& nRhAING | ik FBh SR kRt M‘éa%d?ag of the

det achably attachable to a printing apparatus t

circuinfePéntiadleldky oPhh@RRafREUEsrRiglE termnals. The printi ng
mat eri al contai ner has a second device. The board

[0020Fr t A BlgV@ntaéfrt RIFQME VbR Tbvidks bNSodrB Wedtnit e on a
conprises a first device and a term nal group that
printingCihatetal abnl@astdaadidbiyahith¥h&tle fb aSpridtHgM g3k Stus hat has a
| east one cut-out portions into which a respective
pluradige of dppratisialdenterminals. Mhetdihitdig Matarfal BEntEHeLMa8la second
contai ner can be inserted and at Ieast_one third
devideerTimertadard Pleetairphgitathd yleobnth £5iect F Rh&#@nBbR comprises a first
connectable to the first device and respectively

“devidgenandideerrainkl group abat metudeerdtiieastf D plueditly aftfir8gtedminals, at

corresponding termnal anong the plurality of
leastapracEt-ost poteorsant which. a fdupeativé @asdbnd tanies gishinted on the
termnal is connectable to the

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

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

a corresponding terminal among the plurality of apparatus—side terminals. When
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second devi ce and includes a second contact portion
for contacting a corresponding 25 term nal anong the
PFO4BHUral ity of apparatus-side-termnals. The at | east
one third termnal is for the detection of shorting
between the at | east one second termnal and the at

mouln@@os.{'m qn ?ﬂ%lgg n]ia%{eg.lar\]lgc,aontgirrlngr Itli]'lC| ﬂggﬁgor{ehﬁjﬁ%n%ronq %ﬁ?j‘tion is

tac a corresp

R SR i s v
prmftﬁ@%tgﬁglacotn@ﬁn?# th?%ﬂ %Qe ntehé 2ECon %ﬁé@cétfgﬁgég%ﬁd)jwahty of

ocate acen

the ﬁpsrttéd?ﬂactvmloﬂ? eO4t Iteggt m% ltlﬂpch ngntgg% BrtHr‘ ape arranged so

contal ner, the at east one secon cont

as th I?@rrP'oHEQJr'rﬁMtIEfe r eV\fh'eh%o&&?Hao%t tH2Y r‘irllt‘ljn%f]ma r%!)tcgr?tainer. the

| east one t contact Ion ar S )
f r n the
t
at Ieglrél tr??? ﬁgeﬁ?‘a‘{'}géﬁ? e ggmdarﬂ?earﬁgﬂ%g wﬁ%ﬂr’easf%ggé W Amghg the one
nﬁmfm@q% portion is arranged at an end of one row anong
t he onew or nultiple rows. [0021] A twelfth aspect of

[oo2tipe AN Qgpﬂt%f'tﬂﬁqn@erﬂ%{#ﬂ'o@/ﬁﬁ eﬁ%@ﬂ'de?otnﬂegtable to a printing

printing apparatus that has

appa%@ﬂﬂsr@kU%a§ 'adfﬂuﬁaﬂfﬁbﬁﬁﬁﬁarambesma{eqm%ﬁ FiH lﬂ:gr& BeMining to

the twel fth aspect of the invention conprises

the tvdlfthNapbe 8l the bntidC LEHBRs8s aRtkHhihi é%ugfthgf [réiudes a
termnals, at | east one second term nal an eas

plurdg of Hirﬁtdterﬁwﬁfdl@ nRlleast e diodldl te¥mPal bhd 8t ida8t BhEdhsd
are connected to a first device and respectively

termirnt| Tigte pRirdlity S FEOMHRRind)®ald @Bnh&ted 006 sk %v@e and
corresponding termnal anong the plurality of

respappediatingudd ddiréecsntaat Eortﬂ?@foﬁ%dn%ﬂﬁtng%@oﬁ@§%mg terminal
termnal is 15 connectable to a second devi ce and

amongtheudiesalty 2F apparatostisidd tgraiindl©MMHOAL 2Bt 3R isBBondterminal is
corresponding term nal anong the plurality of

connapprliatos-sicded tderitenaldsinclides at sedoddsdon@i gditibA for contacting
termnal is for the detection of shorting between the

a corespaubng tmeing eacwng therpiinatity ahdpgdretiatsideastmidal. The at
third termnal and includes a third contact portion

leastf gre third tartriiny infadheafppecidomgf skortingddetamonghé be (east one
plurality of apparatus-side 20 termnals. The at |east

secopfldegpivehand the aickeapboné dinrd téenipaliaral inthide$ atthé-df dargact
contact portions, and the at |east one third contact

portipp fer Qﬁnfapbnaﬂr%ﬂg&;@osdlnaietmmﬁbamomehe)plurahtl,/tdfFHpaaratus side

rows. The at | east one second contact portion is
termipatsa Jhecrtdeagronenseashdormsrtact portion, the plurality of the first contact

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

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

sixth to eleventh aspects may be reduced to practice in various forms, in the same
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row anong the one or multiple rows. [0022] The boards
pertaining to the sixth to the twelfth aspects of the
PFO4PAYention 25 can afford working effects anal ogous to
those of the printing material container pertaining
to the first to the fifth aspects respectively. The

I rtalning .o the .sixth to e] eventh aspect
marfi8P B IR B B8 et eintt Retainnsts T fist onerath aspects
FO4P47* 11 manner as the printing materi al
res"i‘%ﬁ?ﬁﬁ’her pertaining to the first to the fifth aspects
sp i kO The above and .ot her objects,
mo%ﬁargﬁ' gléz%lz’fgﬁahfogﬁg']u?%g?tsag AECECIAIE el AERRCtgand
' ' wll.pe clear fromthe, .
w8580 B plsDURT U Wi BE o K B o o e
I | ached fi.gures.. BRIl EF
embggé%&ﬁtg??%%n&& Qﬁf@u}gﬂ%\% IW@% %\ecf&ic@eﬁjo@\%"rﬁs'per spective
view of the construction of the printing apparatus
pertaining to an enbodi nent of the invention; 10 FIG

2 sh i j j f th
2 shows a ggggmﬁ 'Dt%c'mew_;eﬁ gﬁ%ﬁﬂghwm@sogl o e

3AFRS SheNb i aqgtreﬁges%cefvetd?&v GPRRE gpgérg&ﬁ% o Egene%ﬁs#g apparatus

pertaining to enbodi mrent;
rthi Hﬁﬁ&;% kB oS tashmept of the ink cartridge
be ir?t e 15 hglldeﬁtrblgélt%é 5 s%\%’s an illustration

sheys MWshdes b plerGRIGHVE A98y JFERE i&@ﬁst‘f@ct‘i&?OPMedﬁ:g(]icatrhrédge

FI GS. 6A-B show schematics of the construction

pert&iaMHzaG! thedeShedHisEht: FIG 7 shows a brief diagram of
the electrical arrangenent of the ink cartridge and

t NEIGS.| IR-IBSh AP RARAHS of ZRe EbRtrSotidiP¥PtR BSdr@fpertaining to the
di agram of the electrical arrangenent, focusing on tﬂe

embédiiieht:dge detection/short detection circuit; FIG 9
shows a flowchart depicting the processing routine of

t hEIG: ar $Hdvitgen illketratiBh RALWIE MLAGRSEIt of the ink cartridge in the

holder;

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

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

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

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

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

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

detection process;
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FIGS. 10A-C show illustrations depicting three types

of termnal lines on the 25 board; FIG 11 shows a
PFO4PEBwWchart depicting the processing routine of the

remai ning ink | evel detecti & process; PF04P47* 12

FIGS. 12A-C show timng charts depicti ng t enpor al

chaqgs. thé]@hg\g(%frﬁi'ng%haﬂ%t %ﬁétﬂ'%ft%ﬂﬁ)e rS &a%%?lm %H?]I%hortmg—

sensor vol tage during execu renal ng 1

detéc@?b%l enagﬁet Qﬁﬁél%dpge%%&s%oltg%%e'd lﬂ%% ?xecvl\ﬁtog CEI reTfKuuag ink level

ustration of a scenario
detetiRW drbkeds: di agrans depi cting boards pertaining to
¢ vari a‘{rl onsS FI GS. 15A-C show second di agrans

deﬁ@tfﬂ"ghsg?ﬁ @lratti%'rerfngsct,&aYi%ré oargé pFI GS.

16A-D sho |a ranms depicting ertai ni ng
E‘ﬁé”"?bkﬁ%‘&’é?’:‘%‘%E‘k%ﬂ’ﬁ%*’ﬁ@%‘;’@%@.bﬁ%ﬁiﬁf% B Wi
PEFIES.MH20-G SR, 'e@BhrPB% rards EE% %%ATQRSM%ES@ variations;

sections A-Ato DlnFG 17,
foprdd FHW@W@N@%PH Gfdgpﬂnpgéﬁﬂﬁng% ohAde Y daih to varaatlons

vari ati ons; shows a perspective view O

COPRiS. Um-@“s}ﬂw th%rérﬂg dQﬁfctthQB@ coH?frh@ﬂu% ngn}n(ai t?oards of ink

variation; FIG 21 shows a picture of the ink cartrid

cartA@idsPbHAIbinkRodva¥akioas] on being 15 attached to the
printer; FIG 22 shows a first diagram of the

CORES. UGIA-DNsiRfw bRk SletioRs V- 168 DPEY inarray Ry, to a
variation; FIG 23 shows a second di agram of the

CORK1S. UQW—@nsfﬂfw fhath Blagkand Hbﬁggng PRkER FUresinin t% variations;
variation; 20 FIG 24 shows a third di agram of t

CORK3 POIGhb@B aOferbhectivikviear dfrthd R nshekctish ré)lfrtﬂetiﬁk é‘artrldge
variati on. BEST MODES OF CARRYI NG OQUT THE | NVENTI ON

pertifbg4p £odddionent s of the present invention will be
descri bed below with

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

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

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

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

pe_rtaining to a variation.

BEST MODES OF CARRYING OUT THE INVENTION
[0024] Embodiments of the present invention will be described below with

reference to the drawings.
[0025] A. Embodiment

Arrangement of Printing apparatus and Ink Cartridge:
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25 reference to the drawi ngs. [0025] A Enmbodi ment
Arrangenent of Printing apparatus and Ink Cartridge:
PFO4BEAP4A7* 13 FIG 1 shows a perspective view of the
construction of the printinglapparatus pertaining to
an embodi ment of the invention. The printing apparatus
0 q fee C : n_scan
R hanPasd it AL b B AR Bhiof o thC offifig efbrotus

pertfa%% {'935#@ﬂ'lb%mrﬁeﬁ{trdfec‘ﬁeéh@erﬂ{o'nntfhgg)r%%pn a garaq %Wﬁo%as a sub-

sub-scanni ng direction usi n

sca@%ﬁchlﬁnﬁéﬂ‘%n tegd syt fQBchfﬂl%m {}PAAQ held % VR me%halrusm The

scan feed nechani sm uses the powe carri age

sub%chf 1668 HYRGALR LilriB&he %’nﬂn%%@ﬂ?# pq?chih[a%%k g%n%mg direction

carriage 3 connected to a driv e head

usinBRCH YR FE AIFAING S| 0Pp AW drBH el éernflég tn%jcopfl}he%own The main

carriage 3, to eject ink and form: dots printi

scarPRRA AbsanldP Usaddhd henal bya%%w&éesl‘?]%tcﬁ* R '?ecﬁBrLHca% in the

circuit 40 for 10 controlling the various nechan

mainBeHninfHedlr fRREa cAfagl®l BosrdkE@ko %'Jrﬁ}éj I?elfml' ﬁshea\,ﬁdrlve

connected to the carriage 3 via a flexible ca

mech&{1g@]drilee Loviht RERI § nfoUiREd S8Th& BRLLRS 3 4o é_jg@t ki dMd form
head 5 nentioned above, and a carriage circu

dotsd®Re hiibeiflg lapp&fatud heoh abidiebndly @onﬂﬁﬁé&n§%ér‘?'§:ontrol circuit 40 for
attachnment of a nunber of ink cartridges, described

contlalligy theardidus Htheias aikntibRedRPBYe fBfEELmAIn &&]ﬁrél%wcunt 40 is
print head 5. In the exanple depicted in FIG 1, th

conrieet@tbto thd sarttiage Pneid o Méxiblatdadhgent of four ink
cartridges, e.g. individual attachnent of four types

[0026] iTHe camiakeidgempdsdsaa Rbkigr B| aekpridehéaIs M&ERMed. above. and
and cyan ink. Four openable and closable covers 11

a cayrage atitcaith ddsdribetchletdroTHe holbiet air isareiznatitfae he@dchmént of a
cartridge. Also disposed on the upper face of the

numigti aoftink sadrifzes, aldsnkibsdi ey anddsdlsitaated af tisaipphar fage of the
ink from 20 the ink cartridges to the print head 5.

print[{eea 7. IThlee evarspieuddricedon FiGel ithk rodddrrd tgeesigned for
pertaining to the enbodinment will now be described

attaghiment rod ffevreinéecaptriddlesSe. g 2indlyidual @ta2hmhowef four types of ink
perspective view of the construction of the ink

cartridger qandjeingdriach. ivellgwi magdrdaembpbdvareink, FEUIGSher@bleBand closable
show diagrans of the construction of the board .

covepal 1 arhatigehed tmshe fiplddr defiar each attaghsdthviscartridge. Also disposed

on the upper face of the print head 5 are ink supply needles 6 for supplying ink from
the ink cartridges to the print head 5.

[0027]  The construction of the ink cartridge pertaining to the embodiment will now
be described with reference of FIGS. 2 -5. FIG. 2 shows a perspective view of the
construction of the ink cartridge pertaining to the embodiment. FIGS. 3A-B show
.diagrams of the construction of the board pertaining to the embodiment. FIG. 4 shows
an illustration showing attachment of the ink cartridge in the holder. FIG. 5 shows an
illustration showing the ink cartridge attached to the holder. The ink cartridge 100
attached to the holder 4 comprises a housing 101 containing ink, a lid 102 providing

closure to the opening of the housing 101, a _board 200, and a sensor 104. On the
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25 an illustration showi ng attachnment of the ink
cartridge in the holder. FIG 5 shows an illustration

PFO48#BW ng the ink cartridge attached to the hol der. The
ink cartridge 100 attached it the hol der 4 conprises
a housing 101 containing ink, alid 102 providing

bottglc'poﬁ%geo ttﬁeéﬂéﬁzgg@eﬁﬁg & eg] ist %?mgﬁ%ﬂjﬁ ,\suEa!y %-Hb ctea‘Lﬁ)f lgé% which
the Qfor%rtﬂgnﬁm (e QV\N *{erd?? E%J H@ﬂeﬁ ink car Hg{ é%bspfav:ached to

ice 110 Into orenentlone

o Y B W AP ) T
forn‘%fd Jhgréaoﬁe%twmg@lg b OPW%Ee{d%rMeac ’c?\f1 ekt n? face FR of

center ron

the Eﬁls@rﬁ 50f RReROYShARe d&?le&@s%r ﬂLﬂ ﬁcilgg{ rﬁ%@p&? Ao WP ribs 107,

bounded by upper and [ ower

106.3f 1Y %?éﬂ‘néﬁ’ﬂ%cp@@afrg 298G ta‘ ihtd 1! Podddls SIOrSe(i'ﬁgsse;iQ(?r 04 is

The sensor 104 is locate e region posterior

Iocai@un%@rr@g%g%osIMOrsﬁrmrbohgé 2'0§ T'ﬁQth&aﬂﬁjtleﬁtused to detect

remai ning ink level, as w be descri

remdifiAg &k MG, a3Avifl BRI &ts%nBQmﬁEF angenent on the surface
of the board 200. This 10 surface is the face that is

0028 e 3iaodd le i
[ o%pq?he |nkF£§$fgnﬁge f%%ﬁﬂ%%@ﬁh%%ﬁ@%g??&éh?ﬁEBE%ES@ This

surfafilistheVeee thastdxBoSd o thePo DRRR wﬁér@tthe,zgaar‘dsﬂfﬂ)fsr?ﬁgunted on
at the upper edge of the board 200, and boss

the iRR2alt5idzeMMOIFIGI3E BepibaneHe 1538 200 Jlaﬁe@wndtr%o%eA& boss
shown in FIG 1, with the board 200 attached to th

slot P@Tésforied aftheh@pepedidgf 1KElboNASERE 248G B HAS 202 is formed
formed on the | ower face 15 of the recess 105 mate

at thei lblvet bégd 08 shes bodrd2D. ArksHolve IS, holvRh388 board 200 attached
respectively. The distal ends of the bosses 108 and

to thk0@cas= 100 wf hke hbosieg 16¢t baszek KIOBandTHE) homed ol loSver face
secured within the recess 105 thereby. [0029] The

of thkgkkesd h@P dedemiit tlenbads dot a8hamdtthebobb®olenk02 respectively.
cartridge 100 nakes reference to FIG 4 and FIG 5.

‘The distalepidstofdhe hoBsea 10§ atdhd 08 averordshedstodefe gnedikioe. lRhe board

20 rotatable about a rotating shaft 9. Wth the cover
200 is secorest withinpiherrdcess § B2 togehy.posi tion, when the ink
cartridge 100 is being attached to the hol der, the
[002$]| arlde folevingodeseogtion of attachieotiof thel g éatridgee] Qe thakes
by a projection 14 of the cover 11. When the cover 11
referpaee toSHe 4 podhFIGi & Adoderictad int A&, gr theecovern! 114 designed to be

rot ates downward, and.
rotatable about a rotating shaft 9. With the cover 11 rotated upward to the open

position, when the ink cartridge 100 is being attached to the holder, the flared

section 103 of the ink cartridge is received by a projection 14 of the cover 11. When

- the cover 11 is closed from this position, the projection 14 rotates downward, and

the ink cartridge 100 descends downward (in the Z direction in FIG. 4). When the
cover 11 is completely closed, a hook 18 of the cover 11 interlocks with a hook 16 of
the holder 4. With the cover 11 completely closed, the ink cartridge 100 is secured
pressed against the holder 4 by an elastic member 20. Also, with the cover 11

'completely closed, the ink supply needle 6 inserts into the ink supply orifice 110 of
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the ink cartridge 100 descends downward (in the Z
direction in FIG 4). Wen the 25 cover 11 is
PFO4P4HDl etel y cl osed, a hook 18 of the cover 11
interlocks with a hook 16 of I5the holder 4. Wth the
~cover 11 conpletely closed, the ink cartridge 100 is

the ﬁﬁ@é’ér@ﬁ%eo'i%%q t"f’lgé}hlpﬁhnfarﬂ?edqﬂl t%%rm <3 rl% e%ﬁi% 8§%%hed to the

e cover conpl e er

rirti a a le 5] lé ro e

P8 S PIEH4EP0 USR5l Y R I L EGuSHBRL o

preéé@n%@é‘sc@%@%ﬁ' B nk talHR bnllﬁg |8ratt£écg1gﬁ tgsocg h%lciselllptp L)II &ans of
printing apparat&é 1000 Via the ink supply

lnseP@reéjltesoGas €5 mihvklin Eﬁe W&gﬂ ret:ﬁgghtfl%ﬁe Zpgﬁ}%gglr[tg diﬁréd FIG. 5.

description, the | cartri Is attac

The FOMARY dirdXioNEAFtRe A axik ?‘l‘?’ ?L(Ee.' DdnliF1605 %E?Igglsg%\gaﬁ@f%rai to as

the forward direction o Z axis in

insePtiorP diF8&idP b1 indli dafEid fg@nlfﬁlf the Z axis in FIG 4 and
FIG 5 shall also be referred to as insertion

00301 r erbt frot n i i
e 18, O B o AT R o

FIG. Tj"lfa)alﬁd@éﬂe}g th8 inddrfion Jiredlioh BRIthALRS ARARALN 6 tdis%ﬂssed above,
direction of the ink cartridge 100 di scussed above.

As dépictedic FEGl 3, thElbGardB200 BSmEH@éQ aZ‘QQmSWS §ﬁ§o§ed on its back
menory 203 dlsposed on its back 10 face,

facel @fidriartalmigiab o up QTERRERE d OFF rivhe Eerhihdlh rzab&z%%s;%%@d on its front
di sposed on its front face. The nmenory 203 stores

facei Mhe nmmhorg203es @t Nhféndtte Aeldtirzort 8leNgr doRtdiRéd iMthe ink
cartridge 100. The termnals 210 -290 are generally

cartiidgdt 0@ UTtar tdrmirediape) ~200 adé @en@iallARGERnkiat WOsKLPES and are
generally orthogonal to the insertion direction R O

arrangee invtwvo roowssgeriehalyr @thegbriaheo ks fiskitidh diré &4dri RNORthe two

- side, i.e. the rowsituated on the |ower side 15 in

rowskti® r@v (ca)theshsdrtiobalieetior R tide, i.@wae roavéituaned bheahe WWwer side
on the opposite side from the insertion direction R

in FIG, 8 (a}, Isball bw termed tiesl overtrow, appgehe sbwen theFdpgBosite (side from
shall be termed the upper row. The term nals arranged

the lgsaera@ntcbrefc@lom R.He. thpeow sdvetedne the upper ddaar FIG.@1a), shall be
left in FIG 3 (a), of a first short detection

te"m?‘él’ch? HEPenIpY. Hiegtemmtmils ermanged so 2200 farmpdheuppeppdw consist, in

erm nal 230, and a second short detection termna

Ordelzfrem efeinig G: & (e, rafi asficgt shngedetsotian teonihal 21 Q. kegroond terminal
row consist, in order fromleft in FIG 3 (a), of a

220, pinoyser seRRlYr teamingb 288 arichase 0Bl shont slebecticr terminal 260, The
a clock termnal 270, a data term nal 280, and a

terminalsparrangadssst asiite Jerm dheraver regoconsistdispersiesdram left @ FIG. 3 (a),

, each of
of a f?rst sensor drive terminal 250, a reset terminal 260, a clock terminal 270, a data

terminal 280, and a second sensor drive terminal 290. As depicted in FIG. 3, each of
the terminals 210 —290 contains in its center portion a contact portion CP for
contacting a corresponding terminal among the plurality of apparatus—side terminals,
described later.

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

called staggered arrangement, so that the terminal centers do not line up with one
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the termnals 210 -290 contains in its center portion
a contact portion CP for contacting a corresponding
PFO4PéTm nal anong the plurality of apparatus-side
termnals, 25 described latéeé. [0031] The term nals
210 -240 forning t he upper row and the termnals 250

anoftfeR to sheicherl AFecIER, PR ?ﬁ&%&a@?n@iﬁ%gbf'&%g@@é the
torrfRARARTN 1P Bl B Upr LRl narthe KRR Rt B fY G of Bhe
te”‘?h5'§°2§58?%9§aﬁ°§’%ﬁ‘fothe§%5‘f e, SPHBRY e e drom one
anoffll’ ESiesBl 2 gr%e‘%;‘e%fﬁtts?fefege?frgﬁ%g'@%a Trerently from

0081 S oGRS RS SMA Fyri 0
s.tuaigd ddiss n;tllgzst‘b SRS Qé.lré(.ﬁaltset{ﬁ% re%'(et 32fhihg1 264 BEELES sirst short

to two ot er termna hé res

dete%?ignqgﬂnﬁllaﬁﬁ“))r 3hd %P%ése q@‘%?%t Hord ?Q{Qc@%h t%é%%] QW for

hese e frrst short tectlo

detedehE ShbR%h SRY dsitithedSe Igg@étttogﬂgqﬁrﬁ Pér?ssotr c}rR/etégngElaq %50

sensor drive term nal t he

Slmlf’a‘?ﬂs%e dEdorRl ST} 'aﬁtle %%anﬁl 5¢ 143%; Etgat@t‘gi]agﬁggﬂtltl Ec)zr)](Ewo other

two other 10 term nal s e second tec

terrﬂlrﬁ‘dlﬂﬂﬁ:l sexdPdandrt f&edaba tbahithn®o 28Phe ?5\% t%t’?ninal 280), and of

t hese, the second short detection term na
thesdeHRCEL A dSIMRNH HEG chidn R@ﬁh?n'aPQ@@forCclléﬁ@?ﬁ%P%&ﬂﬁ is positioned

second sensor drive termnal 290 regar

closé & et PRI RPN tdithigNMgact portions CP, the
contact portion CP of the first sensor drive term na

[003350 Wahebatat @0 edstiMERIMs! ddri tHREERBERS S tiohD mﬂrtthle%tact
CP of two other termnals (the reset term nal 260 and

portioReCIP iof 3he FiRGY $erftet @ieilve @Brihinb N S®|s Sifbked BdEckAtl) Yo the contact
the contact portion CP of the second sensor drive

- portioes rdMaF t280ther wriniral£thadieactetdrhiynd @60 @ depBifaet short

portions CP of two other termnals (the second short
detedtibretérnainait 210} [iadila2l¢Otiancodthet gattbont @Prefrak s280hd sensor drive
[0034] As will be appreciated fromFI G 3A the first
termgeh 80 il situateiderdia demltly 2o0thantbnt26: pdireioas GMEf seaBker terminals
drive termnal 290 are situated at the ends of the
(the lseeend sloat detexticat teriniveal @40 emdobe dads itéintinal 280)1 he
| oner row. The | ower row is conposed of a greater
[0034] As will be appreciated from FIG. 3A, the first sensor drive terminal 250 and

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

the outermost positions in the lower row. The lower row is composed of a greater
number of terminals than the upper row, and the length of the lower row in the
direction orthogonal to the insertion direction R is greater than the length of the
upper row, and consequently of all the terminals 210 —290 contained in the upper and
lower rows, the first sensor drive terminal 250 and the second sensor drive terminal
290 are situated at the outermost positions viewed in the direction orth_ogonal to the

insertion direction R.
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nunber of termnals than the upper row, and the |ength
of the lower rowin the direction orthogonal to the
PFO4PA%ertion direction Ris greater than the | ength of
the upper row, and consequently of all the term nals
210 -290 contained in the upper and 25 | ower roms the

ook SMEPRPR hEias SRR S o
porfAZOF oL EPrah deVeciebinbip 250 sR0i:08 SR ant o Ry of the
sockh LB RSN ARR0 oL o BRPLPS OBER Ui b e e
row é%@mey&ngcsg?ﬁtfggwﬂ GB s e TGl 18s Rt Shfimost

rirve term na are respe

posr%%q%rpﬁhé nﬁverq}gﬁr g{o%ﬁ/.ta L actqy 1§ Coﬂg@%lt’u%lggrrrﬁmglgslm =290

ternm na _
o 047 B, T e
dnv@@gfrﬁ!gwc?d MNPihe Q&t‘é?{]ggﬁ gbt&ﬁ’({ﬂe %P L Qr?sc{rl éd' fveggrminal

sensor rove termna e con por

290 Qﬁe Eﬂﬁat%@caqncqeSb%@é%os‘é%o‘éﬁ:&n@ﬂﬂ@é in ﬁ'ﬁod:%&losf} BH%gonaf to the

he outernost positions viewed |
Qﬁﬁhgg&ﬂﬁ] o the insertion dlrectlon R 10 [0036 As
InSGMA be aébre0|ated fromFI G 3A the first short

[003d®t eA& WIN bb YRR ted Pom 318 Qﬂetk%%%ﬂghéhoéeﬁcegﬁéﬁwr@ﬂal 210
e e end

term nal 240 are respectively situat at t

and tHEs&RRI sHoPWdetection t_FminAE 208/ hAL F@scptec99§!&t§fﬁ e fq't {I'Lkeends of

upper row. As a result, the contact portion

the fippertro®Nné.t atlBiLEltePRoLEpHIiINGhs %&e%%e@h@wcﬁgtaa%sult the
portion CP of the second short detection terninal 240

contae€pé&ititnl @Plof thesrteshat debstderRinal 210 Q%dl’tlﬂgeoron'ié)é‘l’ portion
formed by the contact portions CP of the term nals,

CP df.the setohdi@ho@UieRe WS t§Iasihdli 20Sarkbid NS W RRGEed Wthe ends of
Consequently, as will be discussed later, the

the uppeniroalfsrR@d by 288 codtdbt p%?ﬂo@QPZ&Oth“e_Oﬂéﬂﬂﬁ{aﬁQ ikoat be
menory 203 are situated between the first short

outedeo@cdstiioriseinnihealpp2t GoanBGohd)ueht!t asSRNISIKE didCLYEed later, the

term nal 250, and the second short detection term na
termd(s 220 23028 @0darse28® codiidated terths nedmaty) Afare situated

| ocated to either side. [0037] In the enbodinent, the
betwigontbe Fi0st $tast wiethdiionf teaminad 2il Grainel the s 8 sams drndrivieeterminal 250,
and the second short detection terminal 240 and the second sensor drive terminal
290, located to either side.
[0037] In the embodiment, the board 200 has width of approximately 12.8 mm in the
insertion direction R, width of the approximately 10.1 mm in the direction orthogonal
to the insertion direction R, and thickness of approximately 0.71 mm. The terminals
210 —-290 each have width of approximately 1.8 mm in the insertion direction R and
width of approximately 1.05 mm in the direction orthogonal to the insertion direction
R. The dimension values given here are merely exemplary, with differences on the

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

terminals in a given row (the lower row or the upper row), for example the interval K
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insertion direction R, width of the approximately 10.1
mmin the direction orthogonal to the insertion
PFO4##¥*ecti on R, and thickness of approxinmately 0.71 mm
The termnals 210 -290 eachlhave wi dth of
approximately 1.8 mmin the insertion direction R and
i dt f proxinately .1, mmjn the direct,ion .
bt R aP S AR TR orhifel A PERd the SRR REF G 220, i 1
' ¥e iven here e nmerel y. exenplary, wth
for o O KB ok g o et o By B e of &
r T ale) tween adj acent . termnals
05 Y S AR Ty MIARLASTRELNRESERAGEN, bR Pl anc
; i * .18 Dbetween the first
lowe?$8WAL %bBD@O.2%§{ V\ﬂ{h J%eégftg?géé%can% ﬁgioagé‘a\ﬁra ?'E’r%ﬁ?'}?gls on the

short detection termn

rach S s i LObRERIR YR, ol 2071 0 P,
T T e o e
e ISR 0 PRI L0 b BP0 oo
it OB e AR O A .

conth&f MeBRASsR DO AN 1Y d&é@ib@gq{r%f@g—g%ﬂrﬁ?rﬂe%ﬂcrei &afic»s. 6A-B.

connected to a carriage circuit via a contac
[0039F C ratiss B4 BOs Hiive POSERa Y s @fuc?ion-rd?eceze QA4 mechanism
~ mechani sm 400 shall be described briefly making

400. TOE&JoRBER theckddiin 06 1Rs AiibROA% 401 GCra2 @hﬁo%bs&é that differ

schematics of the construction of the contac

in dep®it; farhéednin 4108nating fasbmet saBRRBARAIRM G hasitdw|d | pl e
slits 401, 402 of two types that differ in depth,

corrdsponBehdenwith tthe Rakrhinglsf 200200 ah tRIBSARINIAAIWiYhin each slit 401,
constant pitch in correspondence with the termnals

402 ke fiROA contddtefob@nizdmaMBer Y93,M0a &aivesl With 4Qbtric402
there fits a contact form ng nenber 403, 404 endowed

conduktivitye hed redisaincd SOE oine ued ievilé B aBeh teRtaTt #8GRIng KRerhbler 203
two ends of each contact form ng nenber 403 and 404,

and 40He tlendnéeppssatl tothemsidesofddiedfolddids ptd cdelrinire siibac eshtact
inresilient contact wth a corresponding term na

with arongsphediteteiniabisar@die HROtromndhe1deasd o20the BourdI260. In FIG.
6A, portions 410 -490 which are the portions of the

6A, peotinnscd 1G 098 whichearscthe p@Bonsnt thHd dontaat faonhaeientbewes 403
termnals 210 -290 are shown. Specifically, the

and 40¢4rthabgontato the terraibatsh2it0 <2t aret shovan. Seenifically, tha Gortions 410
-290 function as apparatus-side termnals for

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

4, the apparatus—side terminals 410 -490 respectively contact the contact portions

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

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

and 404, the e_md lying exposed on the exterior of the holder 4 is placed in resilient
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el ectrically connecting the printing apparatus 1000
wWth the termnals 210 -290. The portions 410 -490
PFO4P#Et contact the termnals 210 -290 shall hereinafter
be termed apparatus-side teim nals 410 -490. Wth the

ink cartridge 100 attached to the holder 4, the

: =8/ |, 490 t act
confBESIA 3Dl LR B T8RRI 1 S0 b o e
carrl%%é%ﬂ&f&(ﬁ?ove (FIG 3A). [0040] On the other hand,

ends of each contact form ng nmenber 403

[004‘3“_‘]]d ﬂ?é etcl%ﬁc%naqr%’y%eﬂ%n?g(g ) {n(ﬁrgﬁ._a(&e ex %I ociiél?ﬁ g:a?temg

hol der nresi |en

| s, 510, .
ondt} S ERDEHOR S0Py RN o 5 T e 100,
with?@%r@hgg% ir¢g! 17 AhE G CEBES 70&10%6 bﬂ %rgit'arn'll gg%hqe e%ctrlcal

e printing apparatus w
S 585 R BBl A 0 i
d.lagl%?ﬁ)% tie Qfecﬂflcag awnﬁghght tfggus% Gh'thé %larif’il{drgg%%%%rggﬁort

he 1 nk cartridge and € prlnt ng appara
deu§th§"§uﬁr|ef di agram of the electrical arrangenent,
focusing on the cartridge detection/short detection

[0042LIr Cietidt tﬂi@%%ln&u rﬁﬁangém%n%%ﬂé gqgf%%raf Jg%nﬁﬁjT%HH tﬁé described.

e ink cartridge 100 shall be de

Of thEAMAAIS oPlthd BEaRPEIN! d2QQieSEith b@ﬂarthcIé"tJ Figre e ghdlind
FIG 3, the ground termnal 220, the power supply

termirRil TR02theZRfiver! 1R pHEESMidS 230NE]e RB8t tEMGingl THK the clock

termnal 270 and the data termnal 280 are

termfab QU0 iagdlthy d20AReGHiREl 18D Alce| BBy 483nectEl Qo MREhdmory 203.
203 is, for exanple, EEPROM conprising serially

The &&@r&ﬁ‘ﬁ@@3ﬂ§%ﬂéxﬁﬁble§ EEPROM RO s gNgerital 28 36H dMnkhRry cells,
operations in sync with a clock signal. The ground 15

and pe@ferning d2@0rda8l/grive DPechtiongd iR syt Withed clodR HEhdl.Ehe ground
printing apparatus 1000 side. The reset term nal 260

terminal 8@ dd proaaldby vipaneahiadl 520 an tks BriRthg 2pPar@tud NBOO side. The
carriage circuit 500, and is used to supply a reset

reselstegmmahal RSU it @ldédteicathnosyne2d o ametiinat 860 iofigke carriage circuit
circuit 500. The clock termnal 270 is electrically

500, eodiieus@titd sugply ermEsatkbigbZIORST tbithe manoihaf@8 friohcthe carriage
500, and is used to supply the clock signal CLK to the

circuitedR).  h20dodo ténminalt37@ is aredtaigell\c connedte 880 a tBhmirdh6@0 of the
termnal 280 is electrically connected to a

‘carriage circuit 500, and is used to supply the clock signal CLK to the memory 203

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

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

second short detection terminal 240 are electrically connected respectively to the
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termnal 580 of the carriage circuit 500, and is used

for exchange of data signals SDA between the carriage
PFO4@4T*cui t 500 and the nenory 203. [0043] O the

term nals of the board 200 de&cribed with reference to

FIG 3, either the first short detection term na

erefy SHBESF 500 SR014p SHRRBLAE TR 23511F hcion o

are rica
rib I3 exanpl e deplcted in FIG. 7, it

C
Shoﬁﬁ#ﬁggﬁga%%g?en‘j{tat the first short detection

oode] TTale §3Robieth PSR SRRREFISTe it i Begtiion e
remﬂﬁﬂgtlnﬂeg.%f&%%ﬁn%g%&g%evsééo;ﬁ%;fwgszegﬁabmzo%ectﬁc
eleﬂe%E r?ﬁt!hfc ga'lt% plg%)ei%ét{ qer%% “:oag%r%l r %lf“altéth % |8Hergse

use for C |on and

pleZSiQ\%EfrHJ@#eJ:tataﬁH mJaQ:gﬂi %t!’n@ bl;lgtlgn re%ug]ﬁ:c ng %ﬁoltaﬁ?eproduced

pl ezoel ectric elenent S US ed

by tﬁ@%zebﬁgtﬂl@gfﬁwg# t nes%age{b t{grg é{y ﬁ%%fl trﬂwgs }nbratlon

r|V|ng vol tage to t prezoel eciric

frequé}fg%p%‘%een@é ekoeh Hér&tf&l E@une%nc"y ot h%rsq}%t}nla[n%;"%ructures (e.g.

he i nverse piezoele CtrIC nmeasurin

the Ndlﬂ"ﬁfg {®Nahd WQHWVIQFa}t{er{%gé{m& ﬁ'f ?1%93%%19% 4iB%ent. The

pi ezoel ectric effect of the res

char%istlb%d%ncy mh§n¥é§aé”ﬂén‘an1gh£r§ Wgﬁgﬁa{ Sprnﬁ%m‘el?nlrtlg%thm

characteristic frequency of € surroundi ng Sstructur

the itk @aBtridgbNgo W%rﬁﬂnﬂa@%@%e‘l gk bteh:%ttec\!ﬂelar@v Reh QPGS

with the piezoelectric elenent. The 10 characteristic

vibrdtiopreq\iahcyhonges tMﬁﬂQ'o‘thQ'BotaF@Z@@‘aHgériﬂgd WRK reference to
remaining wwthin the ink cartridge, so the remaining

FIG. BNthd sy@IndCedhsBe dAeE @6rRiflaPYIITRASIHE NG Riofine MieBtBId RN
frequency. O the termnals of the board 200 descri bed

electhbiid of efiepRiz6elebtric Elemend uskBsSPEWGHsSENSPar@ th¥SFirst sensor
termnal 290 is electrically connected to one

drivecteeminrab @600§ eldeeripalBzerireetdd to CALBEHYr dISABERS ThRGe terminals
sensor 104, and the first sensor 15 drive term nal 250
250, 280 erecsed dad byclhuopaef sedsdrodrivieg Oblhgte ehe6litpalignals from the
These term nals 250, 290 are used for exchange of
sensgeh@brbedwiewn nbe votrizggecienuit 500 pud thé gaass fodom t he
sensor 104, between the carriage circuit 500 and the
[004&lensidre d0tiage GD46it SDBec weprideage MeMayidonH®D cizonip50s £8 cartridge
a menory control circuit 501, a cartridge
detectéiareshpdndathotion dateit thi0nand acamnSonSﬂﬂymgmd'caltﬁ]SS ®he memory
driving circuit 503. The nenory

control circuit 501 is a circuit connected to the terminals 530, 560, 570, 580 of the
carriage circuit 900 mentioned above, and used to control the memory 203 of the ink

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

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

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

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

from these terminals 590 and 550 to drive the sensor 104, causing the sensor 104 to
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20 control circuit 501 is a circuit connected to the

termnals 530, 560, 570, 580 of the carriage circuit
PF04B@0 nenti oned above, and used to control the nmenory

203 of the ink <cartridge 1001to perform data

read/ write operations The menory control circuit 501

dete%@q:hg f}g %k%Q??|aﬁx§ w(il?WéV elstc%'ﬁ%gaér ?réh% Sdrlgrn:g\é\%rl]w%tﬁqhas a

relativel age

gené}fa")?kl?l%%teEgldgl %(Qag Tgr“?d ggﬁ%ruysapegﬂiveq hCI "t t@geg%tlthge embodiment,

desi )

‘ abo&e%r\/')?[geodépcaqﬁ?t ?Aé sghesr dr|[v %‘@%cu]— $0§' %%r g%ﬁll%og 4 are high—

Clrcul Cl rCUI con

voltég%ocwé]'ﬂgs ﬁ§gg%la£ Uay&f’%d gglgg%cina%wett]eggga s% aeg5(5 The

rivin ron1 hese”

sendo? dFVIVY élréﬁggﬁggs gérgﬂé&ffg {?O%Q% r%ﬁﬁ%ﬁr o3 Iecg&s & not be

t he sensor etec e re

desdﬂﬂédhﬁ%ﬁkaﬂﬁ@nﬁ%" be described |ater, the dr|V|ng
vol tage has a generally trapezoidal shape, and

[004C7Ent ’Fh@%a(‘/)t?dd@& 'd\é%&ﬁcﬂl’/ﬁﬁo%% 48980 Lifclin8o8 n%dﬂh%erﬂgmory control

Speci fica e sensor dr|V|ng cir

circd®B0and 4 B@v—%@iﬁ&r cﬂ-%t ﬂF:@elt{“ug,?lg PeRlthRREIoG \F&#Hg%‘g(gbthe

using relatively high voltage via the termn

emb@ﬂiﬂwe’ﬁ@oa mbR o $82880t 9BWI RY debicted n . %h%gmﬂﬁgg

logic circuit for exanple, but nee

dete@ﬂ&ﬁ}’émﬁfj dbfbctiRhalitcuites @ BompAO4h fl-lrg'ted&%HIBH d9Ruit 5021 and a
detection/short detection circuit 502, |i t he menory

secoP@nddtottio cir6uit 50RB1IThd first dAVeNON LRSI %W% boffid 488 to the
u5|ng relatively low voltage (in the enbodinent, a

termiveX iSO Bfahe adAtidge3cirdlit 506. TRPFiFtarkté&idH Grodt 59@13 has a
cartridge 10 detection/short detection circuit 502

cartiGdgepdéieesion flimdtidn FRtREEEE WhEeter tthSR2E ndadt bstReBR%he
detection circuit 5022. The first detection circuit

termbdP 510 andahedirteehdrd debectidretdrmingdl 290 fahe theard 00,1 A@€a short
circuit 500. The first detection circuit 5021 has a

detecton firdgiondiet eleteatingf shaeting bf tlhs teledieslts Motomret teeminals 550 and
there is contact between the termnal 510 and the

990 Whicktowthet highdetotagé.on term nal 210 of the board 200,
and a short 15 detection function for detecting

~ [0048horTa dgsawibet inenorer spevific Bdtns, dhé fiestt detrttian 8irbGi® 5820 has a

590 whi ch output high voltage. [0048] To describe in
refergpee voliees Vet epplied tcend iendtofdeivestriesncanmectied r&idtbrs R2, R3,

has a reference voltage V_refl applied to one end of
with e otfari ened heing ectunded ethieselnr malRRainRE, the potential at point P1 and

P2 in FIG. 4 at V_refl and V_ref2, respectively. Herein V_refl shall be termed the
short detection voltage, and V_ref2 shall be termed the cartridge detection voltage. In
the embodiment, the short detection voltage V_refl is set to 6.5 V, and the cartridge
detection voltage V ref2 is set to 2.5 V. These values afe established by means of
the circuits, and are not limited to the values given herein.

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

potential of the terminal 510 is input to the positive input pins of the first Op—Amp
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with the other end being grounded, thereby maintaining
the potential at point P1L and 20 P2 in FIG 4 at V

PFO4PEFl and V_ ref2, respectively. Herein V_refl shall be
ternmed the short detection ¥ltage, and V_ref2 shal
be termed the cartridge detection voltage. In the

or ORI R A AR e
outﬂu?tn??h thg[cgu whe X&n%% %t?%&g eg%’%e Wg?ﬁ 1iig |sSn|gher

ItS re no

B8 %tﬁ%v%%?;‘%]e*t'@m%ﬁ‘?' Byl  ov
s:gnglhﬁh&?&?et n{ilgplﬁg f{:d’]ﬂ% Eft”e i‘hwﬂjgﬁgg é&%‘ %\%‘P\!the potential

t he cartr Fon vo age

in ve input pin of a second Op- Anp
pu*:ogg Lﬂﬂel_hgsﬁ Dot r@ﬁ%ﬂ'}:ﬁ p

ilal” of the termnal 510 is input to

[OOSbEe RQ%‘&H g@d L AP, aoggé a%fnxhgl%dgzirs wﬁ?@céﬂ}% &%%ower supply

Seco

vDDf 8864 Qr{reﬁ'ﬁslﬁopq aBytiREans %}'ﬁygﬂaﬂ%rﬁeﬂ Ge fﬁa%%w is free

when the potential 1nput to the negative Tnput pinis

e.g. tHeBb 8¢ notc%ﬁfhétqﬁtfp‘é’érﬁﬂﬁélaﬂw' @WBO{&tEth %f&rm]ﬁal'ﬁﬁ%lll be set

pin, and conversely outputting a Low sIgna
at aEPdUtQﬁV' AL roRPH tHed EHEQnR‘%Ql?@rldé@ 1'0@9QtatﬁidﬂeHStHeoi‘.’¥$ﬁunal 510

than the potential 5 input the positive I nput pin.

comEQQﬁQ]coﬁﬁa&W’cﬁﬂﬁgﬂ’ﬁ dHofx dgtectt#%ﬁ tefhiial @ 0 34 @hd Board 200

connected to a 3.3 V power supply VDD 3.3 via a

desc;‘i’ibaﬂﬁjrf-i&l@ﬁsiymereBMs RepRe@in FIG.S7, HitANELRAshokf detection
termnal 510 is free e.g. there is no contact with

termirel 121 0@&nd2he .grédet Retaiz2lo Qictrhally ebrhddkdZdlbreéd)in the
be set at about 3 V. As noted, when the ink cartridge

board Q0| &hak tRE baGhinAIE Ot Ssriiba alto TR wionese fif§t0short detection
contact with the first short detection term nal 210 of

- termira® 200 dheleRDibfedted abidacskipg 6V bomtaky), thetamind Fleds leadrically

in FIG 7, with the first short detection term na
cont@LOuandtH the groondel teahihalcd2023Ad ehepbtdmtial by tikotarathadi0
(shorted) in the board 200, when the term nal 510
dropsdnodkVinto contact with the first short detection
termnal 210 (herein referred to as being in contact),
[005the GarsTonentht ¥Oth theeterotinal GHI0| fyed, 5 Hiwht g domiithédr second Op-
the grounded term nal 520, and the potential of the
Amp QP imalitpsl @s the opetridge GieVectﬁ@’OSit]'laIC@ﬁl;.e\ﬁ{ilblthb stermingh510 in
the termnal 510 free, a Hi gh signal fromthe second
cont@yt, a Low signal from the second Op—Amp OP2 is output as the cartridge

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

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

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

signal EN, the first detection circuit 5021 outputs the High signal from the Op-Amp
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Amp OP2 is output as the cartridge detection signal
CS1. Wth the termnal 510 in contact, a Low signha
PFO4P4Bm t he second Op-Anp OP2 is output as the cartridge
20 detection signal CS1.[0052] On the other hand, if
the termnal 510 is shorted to the adjacent term na
5 ' Fnowhich the s or_,drj ving,.
OP 1387 s GusBboh SR AART. K415 P ¥Bg TR o fafideion
10. i N.FlG. n._vol e .qreater an
Functfof ¥he TG Hetebeibh Gircitie MAD @t AR B TR fls ob I anprt
; r qi.nal 0 rt.in i gh, si | .. .
dotqepish o b ENeRR oy Pl Do U SUR 4G TARE Fi B qtion sienal
[ in.E . det.ecii on
AB 1 Hormithe AHA> Slrofify AW Bulgle b Ohe Ml BREL oBFHF 0! 80 wen as
inGl [t t ' i 3 2 AND_ Gj4r Gui t
beinf S 1o the b Wi 3 6 teRboPTRY e LEWToalEe B B regurt. b

meahl 9P t15d S3akistot p@plrit isSossiife 'l?(bBFéveq?hfg%ts%@J{aggﬁgrlnebeing applied

signal EN, the first detection circui put’s

to thdSowk9EuspOOBID 8BAM an@ %%1%1%': WASE L1 iscfe]t]ggf’%dgwhen the

short detection signal Al IS, execution 0

shorg Refdctdpt S6idi AB1 fsuggtion of the first detection
circuit 5021 is controlled by neans of the short

[005dEt eThd Qébcﬁmaaut%cﬁbﬂr&%uﬁhéofiblﬁa'gea Hﬁtﬂd&é’ﬁ&%@k\iﬁ LGS for

40. The short detection signal ABlL fromt

dete6tin€ Whleth¥ theridl (dHtatObfiRMBihE tePRinNaPE46 iahel{hé s88ond short
as well as 5 being output to the base pin of the

detettiomsémiingl JBLofind BAFH0NEE] RhhoASdebB8H flincth for detecting
nmeans of the transistor TRL it is possible to prevent

shortihglof Vid t@gendlr5am teeihaoteAial £550 hRd 590 WNXE busdRMivh voltage.
VDD 3.3 via the term nal 510 when a short is detected

Sincé wheBetbdral dsfeetibn deic@iRt 5092 IsdsOihal sal abrankkthentd 208H first
The second detection circuit 5022 has a cartridge

detedigorecirtoin 5DAhcd detailkarnillustiatidet £t da@ripliohhfled fRNR bovided
contact between the term nal 540 and the second short

here ddéminaftam, trer cantiddgze? deteationh igrad authu® 4, thangk cdndhitéction
detection function for detecting shorting of the

circuitehGAZnshallbr0dermted st @8 2 aral theSddradetéz@idnvdiie agUtpIt
hi gh voltage. Since the second detection circuit 5022

[005%kas Arherrsegrmentrafritienmentiages cirtbt S8 sorredpbrdin @8 a single ink
circuit 5021, a detailed illustration and description

cartrigigedl Gichasbe g dadctibdd boler ls. thelema atirheet, siridecfour ink cartridges
cartridge detection signal output by the second

100 aretattached. four of the ca0PRes Mekécthm/dbonstdedeatorCBRcuiasn §02

the short detection signal as AB2.
described above will be provided, at each of the attachment locations for the four ink

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

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

memory (RAM). As noted, the main control circuit 40 controls the entire printer; in
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[ 0055] An arrangenent of the carriage circuit 500
corresponding to a single ink <cartridge 100 has been
PFO4Pé8'cri bed above. In the enbodi nent, since four ink
cartridges 100 are attachedpz4four of the cartridge
detection/short detection circuits 502 20 descri bed
FIG aé) Wo%vé@et' | ?rﬁf tﬁ%s%vélg%%ht at eceeas%?z('yofod't egc%taé C\%{%F‘Eé e&lnogiment

1 ocat1 ons our

are g?% ’a%l? ifSiPRE d&rjlcy {H’égfe?llo‘yv qasggg}:lgn 6%{%% é;? gg? gﬁ{sgra%ed

sensor T1 VI ng ci rcw
arraggtgrggﬁ{é J% ?ﬁrhso?{t)ﬁorl %9% ﬁ,?t J:,]o é:]ri]sléecsa?c I%rsntﬁzg Id %%%Eeé'ﬁgmag module
M50_aar§d’\'£1 tr&%fﬁﬂ‘ig mﬁhg\\/m)detérrjprﬁm“? c}q‘l CRIﬂSIOr 6 | ;%:a%listzgé&e received

IS a single circult respons process

carthﬁk@td'eﬂ&t o‘ﬁ §Er‘?a|£ 1, 'G@{Z erd tc%:rléc?fgg? déeqpn%r%]a%-rmhoe IimM%O executes

control circurt 4 'S a conpu

a caf @ét@lgnlﬁat:é}ﬁ BI' p&&s%%%ﬁri&ev”’n’ie (‘&Eé‘%ingan ievel

read-only menory and a random a

det&mg m%ﬁiuﬂaoﬂd%g coh%lyﬁg;%éi‘%gg rd?l& 41%] {._xfégif g(%) a%%né){e%u‘?es a

the entire printer howeve

rem&lRINg ih RS @E@E@Bk%rgggs%s%@&yn &Y |afgscription of t he

enbodi nent  are selectively illustrated, and the

[00579! | owkRdgE Gatdriphdtih frokeks to the i11ustrated
arrangenent. The main control circuit 40 conprises a

Teardaririge dméﬁﬁl%ﬁbﬁgrdﬂé@h”e‘?(ecmg W&@céﬁﬂﬁ%@lﬂﬁ&rhﬂhng module

| evel determ ning nodule M60. On the basis

M50rsFahi \te4in Boftrol BirdGie 40648 Bel QUL Fibea it Fé&rengé%o ffl'@.eg 2nd FIG.
cartridge determ ning nodul e MbO executes a cart

10. Rigt ergionatd HowPh41E AspictiieIRE Ipb@&edsa{gerroutm@eofrtﬁgadamrr&e
ink | evel determ ning nodule M50 controls the sensor

detedtniratiog pebsedsl F1GS31048T sﬁd@‘il"ls@&t%nsrc%@%tmgn%ré@kypes of
| evel detection process, described |ater 057]

termat lineclge tetheard aG0.i on process: 10 The cartridge
deterni nation process executed by the cartridge

[0058Et eBefiord bgniredid the dbbridde déteriiatios PrbE&ds, Ehd 6Uhdd 2D will be
will be described with reference to FIG 9 and FI G

desctibed FurGheOwithoeferanéd oavEHGEr 10. ddRi ledard Q00hBe ii@RRISSeRBUsly
routine of the cartridge determ nation process. FIGS.

comgDif- iBred bypesl dasending onshel eyiingd pagetrhofthd fieshoft detection
termnal lines on the board 200. 15 [0058] Before

termingt Al hthe sechad shertr detgetiore teminala?400 anp the @ssynd teeminal 220.

board 200 wi Il be
These three types are designated respectively as Type A, Type B, and Type C. As

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

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

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

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

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

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

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

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

conducting line 207, while the first short detection terminal 210 and the ground
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described further with reference to FIG 10. The board
200 nentioned previously cones in three types,
PFO4¢TFendi ng on the wiring pattern of the first short
detection term nal 210, the2second short detection
term nal 240, and the ground termnal 220. These

ter#ngleﬁg AR Cf)t?él@ct‘?%%“@ ggéﬁgc&eg Isigt%g cly gb% gpri%e%en‘{nﬂsd type,
selegil&ewﬁht}gﬂarrgng&@o 1rﬁ< % glg qﬁ%ﬁﬁﬁg%ﬁc?"? e, na lsaaﬁed on the ink

etection termn
OSSR EUEATE e g o
o SERAII ISR bFED BB e
. i t
conGHFEA b BB 08 S OB ELGBbEl Br  sic

cartRHEE Lhh&RlihY acﬁgﬂé’&‘ﬁ‘?@lam:h}"'o# & Qﬁ@gn@p%e%@o 8%28(?%09%! be

a conducting |1 ne depicted in

daspzyafoﬁ;ahogrseewta.&fa&rrﬂa ﬁ%%ﬁq'autdagnaap&mk short

detection term nal the groun termnal 220

[005\?}260'@'% %ﬁHngS%mlﬁingXoﬁlle ?Il '&811: g’H‘GHIt 40

le the first short detection term na

contb RN He EOAPHE1 B2 cdrei en@étezagnm%me&te%lt%ﬁtcmc%ﬂ' 508 the

connected. A board 200 of predeterm ned type,

cartF8kL At el tivhtdiadpf e8eNesotar 'teSh LY RRe @6ur AtKaSHiRdHt fBé{atlons of the
for exanple, 1s dlsposed on the ink <cartridge 100.

holdSpecarid Géhk Yhestepignsls @&e@tﬁle‘sﬁﬁe%ﬂ‘dg%ydéifarmlﬂﬁtlon process for
contained in the ink cartridge 100, a Type A board

eack2 00tHzoatt dctire ikl 1IGPOS&sE. ON an L size cartridge 5
containing a large quantity of ink; a Type B board 200
[0066bul Whbe thd spasidde @Btailthg inidiuls M50 ihADRe£ o 8hmiHage a
standard quantity of ink; and a Type C board 200 coul d
deteb@inatioa posesk sofor ans ébe cted aat Ethbidrgl dec 4o, ahd cagridgs @atdrmining
quantity of ink. [0059] The cartridge determ ning
moduateddd @ fikBOaselertzives whethee ohé cattridie detéctith signdl TENFoyn the
receives fromthe cartridge detection/short detection

- cartddgecdettecH08/ sHovet d6tesdiohrdickyé TR mctheoselsdtgdalttadBBlent location is

CS2 for each of the four attachnment |ocations of the

a Lowodigiea! (3tepafiti0s Negt. tthe sertsidgn aleseraniningtrasdula 50 ascertains
cartridge determ nation process for each of the

whether st renitidie datdadivn. sigBOEH]2 ivthe sdiectedratiaahgeent location is a
determ ning nodule MO initiates the cartridge

Low gignet {HitantS 104 o Dt@Bsiffasra ressd] thet eartridgeadéhestion signais CS1 and

| ocation, the cartridge determn ning
CS2 are both Low signals (Step S102: YES and Step S104: YES), the cartridge

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

. attachment location is furnished with the Type B board 200 (Step S108).

[0061] Similarly, the cartridge determining module M50, in the event that the
cartridge detection signal CS1 is a Low signal and the cartridge detection signal CS2
is a High signal (Step S102: YES and Step S104: NO), decides that the ink cartridge
is furnished with the Type A board 200 (Step S110); or in the event that the

cartridge detection signal CS1 is a High signal and the cartridge detection signal CS2
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15 nodul e MO first ascertains whether the cartridge
detection signal CS1 fromthe cartridge

PFO4@dT*ect i on/ short detection circuit 502 in the selected
attachnment location is a Lowsignal (Step S102).
Next, the cartridge determ ning nodul e MbO ascertai ns

is a\mﬁt Qi?é%lt(gt??é: by bé:' I@@ eang:étl%gtnéfdsh ?E%}atliec%gs } rl:tt(tgg érbk cartridge is

sel ec achnent "1'oc ow ST gha
furr RS 1Eh B0 e RGO RSk IR R P R "
(04023, NS00 BN B MIBCHBRIURGS) s or i
sundOS G SEPEN 1l 7408 08, IR Wit o
kb Y BUAU - SRR LASEHELS AL TSR o
511882 Vg 5 AL U G IR P B on
cartidé 0D'R aridenideRdtipad VJKJ%‘E th K fgf’a‘%la%%‘égghesiio}d)attachment

urni shed wth the Type board t ; or in

locatiBBsevent that the cartridge detection signal CS1 is a

Hi gh signal and the cartridge detection signal CS2

[0063F04Rebainft inkJe el ldR¥etidH @ockst-ep S102: NO and Step
S104: YES), decides that the ink cartridge is

Thirighaileel Wkt 1Bvé R tdyiéh Prd2at &x200:edas PR ARRY Snk level
(Step S112). [0062] In the event that both the

detebmiirifid AGAUREMEE Iof @Re S8 3bstr6Sdirait 4641 Ho® bd 8Bscribed with
signals Step S102: NO and Step S104: NO, the

refefaicertoda. detRIFIGISNY2 AP0 UFES. MEOs o viles ifd@shbfadepi@ting the
cartridge is attached to the selected attachnent

prodessiafiromtifSbehe feblahhing lifk tdvieb dv@tiohRo68ds FIG@FE12A-C show
det erm ni ng nodul e MbO det erm nes whether an ink

timirgachartd gepit00g tsmpbrtabehaibe iartel shostingtiRte dtipeenddé signal and
each of the four attachnent |ocations. [0063]

sensike valtaga gurink ekemealondeft thetriearaimhg ddskvelldetEbton process;
remai ning i nk | evel detection process executed by the

[006dE el Imé nemainlogl iek &dvel deteemining neduidM66 d¥BBeafaih@ntrol circuit
main control circuit 40 will now be described with

40, in dheerackthad the @emaihirenidk Fev@S.in 1RAIrR cdrtiilgel 10G hthashed at any
flomchart depicting the processing routine of the

of thecatiaetimegnti Inkatiansedf thetteddérohiptobesietediedSirst 2at<Cto High the
show timng charts depicting tenporal change in the

shorg ﬁgtqqtivg- kcsigorl Ehad kb ofithealartritde detection/short detection

circuits 502 (Step $202). As a result, the short detection function is enabled in all of
the cartridge detection/short detection circuits 502, and if voltage above the
reference voltage V_refl (6.5 V) is applied to the aforementioned terminal 520 and
terminal 540, are able to output High signals as the short detection signals AB1, AB2.
In other words, a state in which the short detection enable signal EN are High signals
is a state in which shorting of the terminal 510 or terminal 540 to the terminal 550 or
terminal 590 is monitored.

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

driving circuit 503 to output driving voltage from the terminal 550 or terminal 590 to
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15 sensor voltage during execution of the remaining
ink | evel detection process; [0064] The remai ning ink

PFO4PEMel determ ni ng nodul e M60 of the nmain contro
circuit 40, in the event th#it the remaining ink |evel
in the ink cartridge 100 attached at any of the

the géé%gp@gng?t# ?g t Fé ?&alhpnghlngllgveerl oHH)rL{% (§g? %g[)é% To describe in
ISR el S it ap o
signﬁsfr(’i]mrtﬂgwe&rahntlrtgmﬁng %c%@%ﬁl?mn o %M@nae?sgg{ﬂsraog‘l oerlvmg circuit

503 Bl ;ﬁHL tdﬁvﬁmg ﬁn%?g f{—SJrQ/)‘éRhL?% febr%gﬁr‘effté?:% of B FRGEI 590, the

vo tage o the

volté’%f)l’écﬁﬁ%g%%l% ﬁ%gﬁb?&l!eé%% @}que {%B %{J ?@&esa{h% sensor 104

SI gha as t et ectl

of thy &Raéa%trﬁ%é 10ﬁthargIrLéntg%rbgézsﬁlgg%n%fmgﬁrrﬁgr‘ﬁt %iudgﬁawh tho distort

the short “detection are st ghal s

by n?e%nb%falhémﬁﬁe?sé Bleﬁ'ﬁélggt@%Fégg&%fse%ggr Hﬁ&lﬁg%ﬂjgggc%fp r

t er m nal e term na term

subs’éﬁﬂéﬁi‘w ﬁ%ps[tﬂg%lahw5&taéé"§vﬂe?€'@d 0 d¥ed BUR up in ahe

determ ning nodul e MoO 1hstructs the sensor drivi

pleZGéIEQchteléﬁ)l%n’E " &H&M&e@rdaﬂ'sm% t‘ﬁ@l’__[f !Jd'tﬂmetlé}ﬁﬁnt to vibrate. In
term nal 550 or termnal 590 to PFO4P47* 27

FIG. 92nsy dddf v@ﬁggéj%t%thlﬁ%erﬁl@Wnrﬂd?&g'ﬂ%e li 20l a1 Ot Mdeplcted
(Step 8204§ To describe in nore specific ternms,

in FIGN@2S@RRSeHivicl L¥lkake fFidtabids RARebRIRE Voferéikd U&Eéé&cﬁﬂl@{he
signal fromthe remaining ink Ievel determ ning nodule

maxiMith vbligeeSeROEUEH bWWdYdaLtd QbEdribedd BrapelHidhSsilpeY TAE maximum
voltage fromeither the termnal 550 or the term na

voltz@0Vs tsheetTovreldti@rs kigh Raitapdlé.80about t3BEVDIVEZ ORd €&infih&!l 550 of
el ement which constitutes the sensor 104 of the ink

the teamiral 89@, theGenebadidving cirbait [H0Szdxtk 6t theCvaitp@Bitodasét by the
causing it to distort by nmeans of the inverse

piezqleatoie| efbdatias £fdsitt of vibetbansfothediéad ehgrteicratembnd(s FIG. 12
subsequent|ly drops the applied voltage, whereupon the

depictiedragetheuiditage pluring tive: inbezab@LEcindi by @kasmirg ik vibration
di scharged, causing the piezoelectric elenent to

frequenioy adhereof WeldrtFitE: rddainirpeinkdewedl nSpacifi¢igethis vibration
vol tage shown during time interval T1l. As depicted in

freaueinGy represents thei changeteoktiadeedulency vitles sbabueding tshaictures (the
reference voltage and the rmaxi mumvoltage Vs in such

housinawkl ard ings) theatcvibrate sogathpewithdhk rdévaeésctiibelernsintnand
voltage Vs is set to relatively high voltage (e.qg.

changep depgsling on the amieunt ef mknamalyog wfthin the ink cartridge 100, so

- the remaining ink level can be detected by measuring this vibration frequency. The

sensor driving circuit 503 outputs the detected result to the remaining ink level

 determining module M60 of the main control circuit 40,

[0066] When the remaining ink level determining module M60 receives the detected
result from the sensor driving circuit 503, the remaining ink level determining module
M60 brings the short detection enable signal EN, which was previously set to a High

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

this process, the interval that the remaining ink level is being detected is a state in
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the term nal 590, the sensor driving circuit 503
detects the voltage produced by the 15 piezoelectric
PrO4B4™ect as a result of vibration of the piezoelectric
element (in FIG 12 depicte® as the voltage during
time interval T2), and by neasuring the vibration

nk level .
whicly @3EREY AL ABHERerdBlec i dal I id £ eqaen!”z'%hr a3 ariablq ghort
dete @ﬁﬁaﬁtﬁ%hﬁg\)o?q%{g%%%nr?%wf |?\§1'?‘%‘s % cri1d|h flt r l'c':%tﬁfrreﬁge of

hous ‘at VI Vﬁo e

shorthE iEbERR rﬁ”r SRA P eﬁ?ﬁﬁw.ﬁﬁﬁ&% FFh Gttt sz
[0067$0; pp&esg of {,%b"?h?%a cLeyel can be detected by

asuring t ation trequency. The sensor

Tﬂ@' \H) & sCéJrPIEH Lo O £ teQwitsthtaP edlﬂﬁ]t %{e%gk/élg%lf' fd[ez:%]cqlotnhgf the

I nin l'evel detern1n|ng

rem 'nE |ﬁ|9|'btv(ept8t%br§2ﬂ4t) 4‘8 reb%ﬁ-ﬁﬁémmg\@elt %elrrff‘le gnlltnggule%fio

determ nl ng nD ceives t

recefv%%lg ngfhré?gﬁa[(%ﬁ tﬁ@% Ft qLi¥kiBR s?énaFHPt‘{ olsrl\élaZ . . sho 'H%IS

remalning In evel etern1n|ng hodu

clete%ﬂ%f Qhéjp&@ggé&i’be‘ﬂmgelnslt 6}'1 gglay@n%ﬁ Ao lﬁfe‘?}’u&l'ﬁ!o%ssmg

to a Hgh signal In to a Low

routﬁ'a'egﬂ?én §ndreRe P2 08ectdEh Eiﬁfvm Rated. When %QQgﬁﬁmaL@iO or the

his process, the interval that the remaining in

term'lr%\( QHO'QOR%'tBQh@%%In%d that i oﬁlﬂtﬁnh ‘Ehg ERAESdrivARe voltage of
whi ch the short detection enable signal EN is set a

the tdr@fhatd G9@knd G90NEHRY SorzRPdhvingaloRake KN bb%p%h@@rto the shorting
words, remaining ink level is detected whil

termiat 81 0 RaSr Aial 54®tHePupoh, EﬁicB&_hMbF@G@L_@cQMntéﬁﬁble signal EN
cartridge detection/short detection circuit 502.
is curRRIY] sdtrecaaeigh, aher iBbQnt ithg the SR8 UAding vONRzB:REESBove the
carried out "in the event that, during execution of
shortldergtioan/odfage Nerefl €08 W}, agHighksidrey adill bSbapB204he $Het
remai ning ink | evel determ ning nodule M0 receives a
detettigh skinglsaAB hsABR drainehié caatidgs idetectioprahorbbtodtidABircuit 502.
e.g. shorting is detected shall be described here. In
Wheddrkiz rdritainagfihioveieh detepinihg moduer Méptrepeioee eitheg of these short
routi ne when shorting is detected is shown as well.

detebViem sighelst A i AB2, th(Oeorairtile inkOletralr ddtaahinbdOms e thd60 euspends

the terminal that is outputting the sensor driving

detegiadn afjeerodininghiok leveliaral exesttesatie iHeDrunthmosensiog when shorting
driving voltage will be applied to the shorting

is detegteilnal 510 or term nal 540. Thereupon, since the

short detection enable signal EN
{0068] When the interrupt processing is initiated, the remaining ink level

determining module M60 immediately instructs the sensor driving circuit 503 to

suspend the output of sensor driving voltage (Step S208).

- [0069] Next, the remaining ink level determining module M60, without carrying out

remaining ink level detection process to its conclusion, brings the short detection
enable signal EN back to a Low signal (Step S$206) to terminate the process. For

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

. notifying the user of the shorting.
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Is currently set to High, at the instant that the
sensor driving voltage goes above the short detection
PFO4P4T*t age V refl (6.5 V), a Hi gh signal wll be output
as the short 15 detection sigdghals ABL, AB2 fromthe
cartridge detection/short detection circuit 502. \When

[ooFdle 'FEER{ IA B.plc%?hﬁﬁese%tﬁeéé{bgﬂlmeg?ggls %nMSEN thr%\LégP time. FIG.

recei ves either ort dete I'gnal s

12BARDictisN&ns 8B IR: lin {HF Ve hASh SIHY Q'«Q%{FR%HF 21089 the

suspends detection of remaining 1 nk | eve

terrﬁﬁ@lcw{ﬁé §H?J?tlh%ﬁ:§rtﬁéjv$ R AGREE bBG U ERe SEQLS Bin gé Yoltage of the

detected. 20 en the interrupt processin

terrhlﬂblts'WO%d 5@03 doSiat '@I‘\é"gedwélﬁmgqxﬂeveqjggﬁrcq}ow&gcggﬁd%l Being

M0 i medi atel'y instructs the sensor driving circu

AR3dtrd d r t
oxe B3SRBS IRORIARNP erly 23R8 b B Mok 4 i

510QRtRE FbAhingl 580114 $dVBRg 18k QtmiRArthyt & tﬂHttermmals 550 and 590,
remai ning ink | evel detection process to

outfiRD&he SEASLr MHViRESolkdlR. short detection 25 enabl e
signal EN back to a Low signal (Step S206) to

[007118r mMARaHeRidtBE iR FOGERRA, dupihg @%aBWiéh of B P@hﬂnﬁ@%l’i Rlvel
circuit 40 may take some counterneasure, such

detdt®ionfprobgsd, iRe Wetdcth 4Bl Sghdli Fgis E"‘Fﬂé’r’?@%naQQ\s shown in FIG.
[0070] FIG 12A depicts change of the detection enable

12Bsingth@l ndeMal Btz:A¥ JRo shoRingh,| dfter HigBvERBEL VS HRM applied to the
voltage in the event that neither the term nal 510 nor

‘senddirel Odeths apdlictihibliage drOpd, iand dubstfieritB VibRRlont WWage is produced

out puts the sensor driving voltage of the termnals

throbBl0 thediea08lectric bifatt. ihehd embodinnt] Wk id ewieht detvect i on

process is being 5 executed normally. FIG 12C depicts

[0072¢nsAs deplctadén FIG.tIPE, @vethle dthat hamE ih €hériabadrmd k8ater (shorting),
the terminal 540 is shorting to the term nal that, of

the séresor ecitapaldsorsbat dredn580L thatuit poks abhee seashortdddtedtien
vol tage. [0071] As depicted in FIG 12A, during

voltm@eh‘u@ﬂo&ﬁ V)1 Res iedae o e ifakt thevedt thdehs@nt diat the sensor
process, the detection enable signal ENis a High

voltageggrgs. abayegheahorndéteGtion voltagsV refil {66 Worrhikh stamakis output
(no shorting), after high voltage Vs has been applied

as theyshors dséertion gienal ABL ongyR2 Edmyidiet caytrideogetecting/short
subsequent |y vibration voltage is produced through

detectign m"@t‘tieﬁ(éc the r@ma@@ﬂg inknlevpledetgtyoimineemedutesMpE, angk the

at 36 V
remaining ink fevel determining module M60 receiving this signal immediately drops

the sensor driving voltage.

t0073] FIG. 13 shows an illustration of a scenario of shorting. Here, the likely
scenario for shorting to other terminals by the terminals 550 and 590 which output
the sensor driving voltage is, for example, the case depicted in FIG. 13, in which an
electrically conductive ink.drop S1 or a water drop 52 formed by condensation has
become deposited on the board 200 of the ink cartridge 100, bridging the gap

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

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

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



10

15

20

25

[0072] As depicted in FIG 120, on the other hand, in
the abnormal state (shorting), the sensor voltage
PFOGps 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

o, S 9 e SRR B o
ink &5trifge .If'lrtﬂm |¥'vg§6\§§r\,\lﬁ%rﬂ%e ﬁﬁt a%ﬂcp €. 1se§/té?ched the |

det ec |on clrcul & renainn

terngﬁéleﬁ.'m {Harﬂg)ugglggltﬂe%gsma% h % t%%{f?}ag IeQ%H?ngwhleshort to

eterm ni ng recelv

ano%mgﬁrﬁ%ﬁi 51659085 or 360 Bh@h%ggﬁ'%r edé’ulch \%lattﬂgq:irgt ggnsor drive

FIG 13 shows an il ustr scenar i

ternSPQ 350 8hd HRS Sn'L s (FIEE Y. te?«@l?r{k?%ggo OI0 28@)’ Eh@%# By the ink

ot her term na y The termn

drof 8l Rtthe 2R SERTRL téiHM%%?‘é@l tﬁ%\%ﬁa’rl’%hnai 960 %%mw%uts the

the case depicted in

sen@drecﬁ‘w rﬁ%%llté/gec\ﬁn%ﬁ‘i V& ﬁh%g@&%ﬁé & Rt & d’rrg%@ @H‘§a|t 500

f or med Yy condensati on pOSI te

via R oA eRbord B8vd Binfiddit200daR) tl@oseckaﬁ}:l%glgﬂgdétlgghgﬁmermmal 240

between the first sensor drive term na 0 or

(Flc;sespﬁddgeeﬁwﬁhéi Wa¥& drepBNal tr?e99eco%'adse%E8F Bﬁce tt@rfrﬁﬁhgrgégo for

or termnals on the board 200, producing shorting

exarf¥l@MBLéh a dhdktinl %pca%%eallﬁtva‘?@%sagm%@ wél Ey@hégﬂlfn@sq@n of the
of the carriage 3 or ink supply needle 6 PFO4P47*

ink dHop PRSIS@gandild, ﬂ@@fo@ﬁn@&a%'B@'%hds%d@ﬁraéﬂn@%léﬁﬁcally conducting
notion of attaching or detaching of ink cartridge
objedf)@or brarhblies paptat@iCa caiRBe BNThe Rhobiid &is8FRayl PO chSsed by
attached, the termnal 550 that outputs the sensor
adhabloninteriondlage thé @lectAedBl €ndiktihg shRetall for SRMIE skin oil of
term nal 510, 520, or 560 of the carriage circuit 500
uservia the first sensor drive 5 termnal 250 and the
termnals (FIG 13: termnals 210, 220, 260) bridged
[0074Y tAe meantiondd ppeBaudly witterefenrses tdrAlGe 3! @rimenak cabBPidge 100
O, the termnal 590 that outputs the sensor driving
pertgioingdgethei drhbatiment the firsbtseesort drivd tearimifet @50f aridhhe second
- carriage circuit 500 via the second sensor drive
senspednivadbrmiggl 3% whivh apphothe ditdng vditge to dhe senstrmak arranged
240 (FIG 13) bridged by the water drop S2 to the
at theelyendrenbtire thrmiral eoun, salthe 9OiMbleoof Blljaseatrpéreninga dé small.
a shorting is caused by various factor as well as the
As aa’eﬁéléif@ﬁ lgﬁellhh@d of the tirstpenFor drveabgienal 256 atbtite supond

may be caused by trapping electrically conducting
sensor drive terminal 290 shorting to other terminals is low.

[0075]  On the board 200, if the first sensor drive terminal 250 should short to the
adjacent first short detection terminal 210, the shorting will be detected by the
aforementioned cartridge detection/short detection circuit 502. For example, shorting
of the first sensor drive terminal 250 to another terminal caused by the ink drop S1
infiltrating from the first sensor drive terminal 250 side will be detected instantly and
the output of sensor driving voltage will be suspend, preventing or reducing damage

to the memory 203 and the printing apparatus 1000 circuits (the memory control
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obj ect, for exanple, paper clip on carriage 3. The

shorting al so nay be caused by adhesion to termnals
PF04847*t he el ectrically conducting material, for exanple,

skin oil of wuser. 15 [0074]3As nentioned previously

with reference to FIG 3, in the ink cartridge 100

Ehai N t & | rive

cireiE 008 Bl ek AT Shol Berskbgh o EIR IR ke Sosbty the
shorthizch apply the driving voltage to the sensor are

arranged at the two ends of the terninal group, so

[oo76e AEORHe ﬁfstﬁsgli I?lﬁ ool ?Irl '{hﬂﬁbﬁf b AlcenaAg tfe first sensor

result, the |rs sen rrve

drlvé @ér‘n‘ﬂlnﬁl 25%591@9%&28 C%%QP% %ﬁ ?.?ﬁsf%vsvﬂlf F%g%f#@&ﬁf%seo

90 shorting to other termnals is

Con?&ﬂfeﬂt@oﬂ thief evieR€ thdt & gj fﬁ%@%gﬁ?cql&ﬂ’vee rrn .arl]a%?ﬂ %?Quld short to

shoul d short to the acent first s

anoth6F BrAdhal ot erhMaisSHeY td Bk Wk! Jrop%idﬁ{) \ggtel?ydrgg%2 there is a

af orenenti oned cartridge detection/s etection

high Gikbhddd ©@e thé;ﬂ?steé%g* @rlvé tﬂ@trntlthIgZS(P%Ht Hort | FJ $he first short

sensor drive term nal 50 to anot her term nal cause

deteB¥oh RErrhinKI TR %Ilzéohé'gdukahf@t é%iﬁ%@ﬁl‘ié"ﬁrgﬂ sﬁ;‘ﬁ%or drive

sensor drive term nal 250 sid det ecte

. termin$ 2801ttbYardfkkr ﬂehnﬂlrféUEQNbeQfeté‘&’é@%or‘yt‘e‘rhmg vol tage

wi Il be suspend, preventing or reducing damage to the

(0077 nhYaddRB rafl dédeRtiRg isRbitiHE, BRDAFAL KDL 80Q cEibh %Hmal 210 is
(the nmenory control PFO4P47* 31 <circuit 501 and the

also Gasd bydpe cdefriigki dnésivn/shoat aabLGsh elr&@;ulsbzig?aetermme
caused by the shorting. [0076] Also, the first short
whettlet agtinlopattetge N60 iLdRatbeddsawéiNks tO deh@nfind Ble 6,9_SEH
drive termnal 250 and situated closest to the first
attachedsiok cdriridge t1@0NABal re2bR, tHe MRAB&OLRRhald Bn the board 200 can
event that the first sensor drive term nal 250 shoul d
be kerftoddwn, @ndahbtbanesd posdiblaltoafedues thaaligbeuef beaddhgnd nk
drop S1 or the water drop S2, there is a high
manJUfaiiekingcdeps had thdheumbesdbf pansdor thd beartie@00i nal 250
wWll short to the first short detection term nal 210
[0078ks \@ilarlEoh sleziaesrridysershodtivadenhineh29( shatld skotdo the second
drive termnal 250 to another term nal can be
shortydetectiod taomisal 240, sbe whotOn|I0G7ddtectedbldithe oarttidge
detecting shorting, the first short detection termna
detegtiqn/ishortadletgctier girbyit HR8. Bansedusgtly dehating of tlséieecond sensor

. detection circuit 502 to determ ne
drive terminal 290 to another terminal caused by the ink drop S1 or the water drop

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

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

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

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

-290 will short to the second short detection terminal 240 as well. Consequently,
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whet her an ink cartridge 100 is attached, as well as

to determne the type of attached ink cartridge 100.
PFO4R4E7*a result, the nunber of terminals on the board 200

can be kept down, and it becd¥es possible to reduce

t he nunber of board 200 15 nanufacturing steps and
shonttl?i% e‘srecgpd @.Eﬁéosr érﬂfe ’&Qﬁurﬂx‘?%@g tg Pfgeq(%,z;?*'nab n be detected

S m [ e second sensor drive mnal 258

show short to the second short detection termna
m°r240 lﬁ%e short will be detected by the cartridge
[OOTé)Et eqhb ‘méts dor WRLEGLIRRALRES Hg& e %{st%?@ ﬁé‘%&%ﬂoﬁ terminal

rive termna 0

orting of e second sensor

210 3RAhB&het l%frm' BRd tﬁ@?éfﬂjﬂcpéleﬁs%? drid¥ tgﬁemg%%d;én& Qﬁe second short

wat er drop 20 S2 i n ating from

detedtiok&ebRingl D80 oA e DhNE-, GAD sﬁﬁat@ﬁtagcthﬁ%ndls rﬁttﬁgglaénmﬁsgroup 50

a result, damage to the'circurts e menory

thattthe &némﬁér%a@mw 9@9526(90970)%5?%&14&99&# bBﬁ ¢ e, if

prevented or reduced. Simlarly, second s

fore@ﬂtrﬁéﬂtbroﬁhte RHTHAR SBARated drbis Sedidh bR J‘lHFFaﬁg d’rom either side

cl osest to the second sensor drive term na

as iHAnLEed WY thk Yarrdws tEIGEM8NENiE MaitrkhSn S8R BRI EESN before it
drive 25 terminal 290 should short to another term na

infiltedtek @fsNfaP @k hel Wehdrotel Mhdl 1 k2 28, 280, SA600L270) NG o NG difenlly Ofamage
S2, there is a high likelihood that the second sensor

to thH¥ tiveuitLoNtHEANemdBP 208 lahd2heprintiag tR8aeesL Ndo® Bak to mflitratlon
detection termnal 240 as well. Consequently, PF04P4

of foB@ign Shattér Sgh bé pkdiens@f oPdedipyegor drive term nal 290
to another term nal can be detected nore reliably.

~ [008DPDO7BAe Tihet denkot deed Sermiblili 250 4@ tHengdcoRdQerBEr HAGe terminal

first short detection termnal 210 on the one hand,

290 aredartrhegesiacthe reenaothedinseidredinédtidn R I aewehpow). As a result,
second short 5 detection term nal 240 on the other,

sincatiee sé¢rmiadle @561 2900 ehith odnsohelrivizigniohialze dricduging dighhadltage is
the other termnals (220, 230, 260 -270) |ie between

applieHeame sGoatealgteetiiel hackiifi the dnssErtion et Eion,(theee isnlkesgiiRplihood that
S1, water drop S2 etc.) should infiltrate fromeither

ink deprivor fayeigndnatierts. D\a pdreralimomt] infiltrateto e Iddation of these

: infiltration can be detected before it infiltrates as

terminats 480.t299. H&reresulir damates t¢ 229 cire@ls oP B MRHRYyY 203 and the
Consequently, damage 10 to the circuits of the nenory

printgzppasatund 08P icsused) by ppfiltratign of Jo@iztumatter can be prevented or
infiltration of foreign matter can be prevented or

redugediyced.

[0081] The terminal group of the board 200 is arranged in a staggered pattern. As a
result, unwanted contact of the terminals of the ink cartridge 100 with the terminals
of the printing apparatus 1000 (the contact forming members 403, 404 mentioned
previously) during the attachment operation can be prevented or reduced.
[0082] B. Variations:

Variations of the board 200 mounted to the ink cartridge 100 shall be described
with reference to FIGS. 14A -16B. FIGS. 14A-D show first diagrams depicting boards

pertaining to variations. FIGS. 15A-C show second diagrams depicting boards
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[0080] The first sensor drive termnal 250 and the

second sensor drive termnal 290 are arranged in the
PFO4PHT on the insertion direction R side (lower row. As

a result, since the term naPs 250, 290 to which

sensor driving voltage including high voltage is 15

t n

pert@iy BOYTRIhe] ERIEH LS Mol ik Whelalf dfe?*lc g ggets pertaining
to vERLGSHN matter (e.g. a paperclip) will infiltrate to
OVthe | ocation of these termnals 250, 290. As a

0gsul/byiadaigoe to the circuits of the nenory 203 and
[0 :ﬁ g??ntlng apparatus 1000 caused by infiltration of -

drofiRl Qé'hrHEEtObBrdeﬁﬁﬁegfn FL@.V% g %%’c L aRt orrd) 'leQIQn?nla} 210 is

The termnal group o I's arranged |

simifal W IRE eﬂsﬁ%t&r@ Hgted%%natl?rﬁ‘lﬁ%\d big of @P{%gggﬂl{ %&Fh@%e grtnbodlment

the termnals of the ink cartridge

but h&d Bl R3liSwerobnd B8 eREdTMNBr-aDR AL %cﬂgg%tg?l;‘g))u%g@tv@ﬁﬁ the

form ng nenbers 403, 404 nentione previ ou

|
ot BSAELN BB 082 G0GA0 U1 SO0, 0% S e

senstP Whl/8defRinhN250 BKd ¢Ré +E4A38rhP8I S6RLE tm?lo"d\f‘e?%kpﬁg a result, for
with reference to FIGS. 14A -16B. FIGS. 14A-D s

exanplé Sévedi iAGharsyeAeBF GHhEGoM 8RRA Ik B! 98 Bk MWpied in FIG. 14 (a),
variations. FIGS. 15A-C show second di agrans depi cting

shorting o 8hPEREIAEY pd2tioMof tikd BhéVl de®eitr @drifHs 210/t5Rhe first
16A-B show third di agrams depicting boards pertaining

sensbp dviae itatrhinals25( AIBBY d¥esdtad.ilake Lhis PhdhendaAR & 2900 drive
depicted in FIG 14A the first short detection

termiredl @bDahd22fminal othesithhh alie figstt R rf HEWtisAQ_Eminal 210 are

detection termnal 210 of the board 200 of the

- shorgnpabieneista highuytosbidlitatthit thd fiserseadst divLXr@INAD50 and the

portion that reaches into proximty with the |ower
first gbige deftectien teywinal r2d. aréhhoetit £ anke thep O¢iido@Miriving voltage is
positi oned between the first sensor drive term na
SUSPEEE@EC[&M:cpfrﬁnglnsmtobteemmMed%Oshﬁrtihbe»f ltosVEiFs tr SmsoAdride
result, for exanple, even in the event of adhesion of
terminal 2P tel aopthes taemdeb(lcttbd example@f FIG. (4R, thEOreskotédntigal 260)
of the extended portion of the short detection
can ltfep'fﬁVﬁatequfOretcblceﬂe first sensor drive termnal 250

be detected. Like this, when the first sensor
[0084\;\\1‘“ VAis shown in FIG. 14A, the second short detection terminal 240 of the board

200b is also similar in shape to the first short detection terminal 210 mentioned

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

also be detected more reliably.

[0085] Variation 2:

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

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

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

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

portion of the first sensor drive terminal 250 will be detected. Like this, when the
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termnal 250 and term nal other than the first short
detection termnal 210 are shorting, there is a high
PFO4RdEsi bility that the first sensor drive term nal 250
and the first short detectiéh terminal 210 are
shorting and the sensor driving voltage is 15 _
firsttsﬁegﬂglp%ﬁge t%ﬂ%pgw laXd t rrn%rt‘?:!aieo eg%sr&e%egﬁrg? Egigrttl J]eQegtfion

rst sensor rrve ermna
terrhiER 2 e Sy AR SFERE £ 0 stogh Rt <R Gromagr sve
term§8 0 MR b B REaR da AR 2 AFMR ke S ERgonsor
v PHeBP R R PR RN Bt PR OB s Rl e it
s R s ERED WPl oo B BERPE S Sndpsusest
L0047 HBAR RTIE, 18 Gl SR nb et RSTRR Fg ¥ thdoara

2000 Ak RirhiRFahefhapt b :%ﬁeégiggceée iog%riv%.%et%inglh%d .}nreﬁ%i?ﬁa?%/above,

sensor drive term na and reaching I nto prox

and WMfltati&e oFBRGAK BAGERBM {HACAHPRE NS BN At 83Ul deond sensor
rop as

even in the event of adhesion of an ink
drivélegrnfib 8D 90N s FiGatddt LR)be §J’c@5{éd1ig|s&fnt%he short
detection termnal 210 to the extende portion of the
[0087] r sYasstinsPg: drive termnal 250 will be detected. Like
this, when the PFO4P47* 34 first sensor drive
Thebdarf200hQepiated Y PINaUCOdirers trBANtHaNSodrli "9 o?rhcﬂlﬁgh

detection terminal 210 are shorting, there is a
embdifRhbin that thead ist e sbédiid s etediohi@rminRl PO ah tRaQase of
and the first short detection termnal 210 are
the By Aibvar@200 tdepicsed HOFIG.AM0A! itRE s¥EbA R GRork HeSotRENESRhinal 240
Accordingly, problens caused by shorting of the first
doesSnateesoy odt HyectiohnsfintZiahyt meanobhelie E&AURR deteRRioRBshort
prevented or reduced. [0086] As shown in FIG 14B
detettien sarcoind02dnber there/B heEhbriak 1330 e otk tdiamidl 220).
200c is also simlar in shape to the first sensor
Consgueetly,eén thaalase o0 the Mype e doatdod(®, thagdcomd hdrt albtdvtion
of an ink drop fromthe end, at the end at which the

termipat 4dl is esmbfor dwirv deteetiohnally 200 atsorgiitghat &l be cligpebeed with.

detected instantly. 10 [0087] Variation 3:
In this case as well, since the first short detection terminal 210 is at the location

closest to the first sensor drive terminal 250, when the first sensor drive terminal
250 and terminal other than the first short detection terminal 210 are shorting, there
is a high possibility that the first sensor drive terminal 250 and the first short
detection terminal 210 are shorting and the sensor driving voltage is suspended.
Infiltration of an ink drop to second sensor drive terminal 290 side will also be
detected to a certain extent. In FIG. 14C, the symbol CP represents the Iocatioﬁ of

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

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

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

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



10

15

20

25

The board 200d depicted in FIG 14C differs fromthe
board 200 of the enbodinent in that there is no
PFO4PdTond short detection termnal 240. In the case of
the Type A board 200 depicted5in FIG 10A, the second
short detection term nal 240 does not carry out

. i d
it QRpERE A o e%wae%‘éé‘?f’s‘%%@ peiher € elab e ape he

conta;btqgrrﬁ:ieﬂ%trﬁélﬂg "%ggré‘gr el d? %émmagégp c?ffbs) c:{rhage circuit
I
S0 R I A 0 S8 GRS

gly ¢
the bisd G# 3 ﬁ%%%%%a%bt} t?ll q’ﬁ‘g Eﬁgrtfcletgctlo Pe(rmlr?ﬁgqﬁtrbgs{]b

term nal oca ion closes
rive term nal 250, when the first sensor drive
dﬁpﬁggﬁfﬁg 20 250 and term nal other than the first
ori, ion termnal 210 are shorting, there is a
[Ooaﬂgh Sgggﬁﬁyflty that the first sensor drive term nal

O?rﬁ&eaﬂgarﬁ (?f tj}i]e%tlctﬁtl% tFI%d%If,Ctthleq’ﬂF% gémd?'adnv%lt%rﬁ[?%l 250 and

orting an € sensor rrving vo I'S SUS

the FiRdtl Jhto?@ﬂé%tgﬁ t@ﬂn?nQer’(f ‘{)gioaget ect e ffgggmgé\f@g? F]he vicinity

termnal 290 side w

of tl?é(hﬁﬁgr edd? &7 e hber I‘&\IUQOSCYIW(LIM%/POW:%Hé %ﬁnédr%%n’g lower row.

| ocation of 25 contact with the contact

The 4@%"13@%1‘"’@1@ ghdanbaghe Q:Bﬁta%@qwloﬂéoirk m(ﬂ@&t%gtﬂsp{he symbol oP

terminal 240 if the second short detection term

in FIZAQ 4DE &8n RbRSAMthE i ocPrespbR§ing QBh&Fd: HRMMLHDAIEADE63 403nged in
correspondlng to the term nal 540 of the carriage

a st&ddefdd bafBM). In ENERabé of Bife BaSA 20TRL Ilké"%h@SSQr'&dZ(ﬁj?;oaéscrtbed
detection termnal 240 is absent, PFO4P47* 35 if a

previdi@ly, ieRgn shan ik @ee86 B%M&%@cbﬁ@ FEPeoREd $&n§>€1{m;ﬂé | SR rting
term nal 290 and the contact form ng nmenber 403

betvaehrhe podehdig bortiohe dfehaifingd st detedthd GAMIHaRA®0 and the first
circuit 500 due to an ink drop S5, infiltration of

sensohelrivalkteethioral 350 will be kietelatactird thiS| flidtagHoyt détRctibA@erminal
case of a Type C board 200, the first short detection

210 tselonateal b&h@endir sbeersoti dijpensedina 260 anfl @888ihal other than the

Variation 4: On the board 200e depicted in FIG 14D
first tshertf detsttiseneoninglr 2 \e Aceordinglly, @bén &gl firdtheenkbr diive terminal
short detection term nal 210 have el ongat ed shape
250 arditérintigalf otbar then thecfimst tshortodetehdon pereninald2j® afe sHoeting, there
upper row to the vicinity of the | ower edge of the
is a hig sgipility that the first sensor drive terminal 250 and the first short
detection terminal 210 are shorting and the sensor driving voltage is suspended.
[0089] The second sensor drive terminal 290 and the second short detection
terminal 240 of the board 200e have shape similar to the first sensor drive terminal

250 and the first short detection terminal 210 described above. Accordingly, when

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

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

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

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

sensor drive terminal 250, 290 to another terminal becomes higher.
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10 The termnals of this shape, as the contact

| ocations are indicated by the synbol CP in FIG 14D
PFOP4H contact the correspondln% contact formng portions

403 arranged in a staggered3pattern. In the case of

t he board 200e, |ike the board 200c descri bed
[oogulevivavatiyn even if an ink drop S6 shoul d becone

deposited for exanple, shorting between the extended

Mwehd 888r0300rhRpfdtEdtin ?f@rfﬁd%h@ctg}ﬁﬂaf \ﬁﬁl'ffr '}%lrre%ﬁgn@@go the

the first 15 sensor drive termnal 25

firstd§i € etk ctldnk@ rinlHaP 210 lahdtthe @%ﬁndj%rﬁﬁﬁdl Mol LA B@!ar%%oo

210 is | ocated between first sensor drive term nal

pertditing & ehdambeliifnttihan 1$ﬂé§ralftbﬁﬁ{na§§‘m’ WwheRlif ehd Qtwo terminals

term nal 210. Accordingly, when the first sensor drive

are IREgMall@formedagAdiA8E MdMberOThR bdraR0bPead bEShsed I?t‘?'b[]ace of the

detection termnal 210 are shorting, there iIs a

Typ@@s6F Wiybé Bybédrat20oh@Idi T@twﬁ@d%sﬁfst%bﬁedét%ﬂbﬁ‘@émaﬁg 210 and
and the first short 20 detection term nal 210 are

groupldCetinft@l 2ROl akh1eh&2B8 ONitA th¥ ibdard 2b0REke heed i@&ﬁn&%@i for a line
[ 0089] The second sensor drive termnal 290 and the

betvearothd fil30chodtedeebtion terhfihdl NA arkf thOfroling tBaRh el mevhlch
have shape simlar to the first sensor drive term nal
was 2bGuisgdlint the ddsesdf intAE bodad 200 ipeRtalhigdtd e ehBodiment, so the
descri bed above. Accordingly, when the second sensor
boardr 200erdagires falve2pfbcabsl steysnmbfevadrheirtd. han t he second
short 25 detection termnal 240 are shorting, there is
[0094]1 hi YarigthesBbi | ity that the second sensor drive
term nal 290 and the second short detection term na
Oihedyaard 1200 idegictéd iraF1G.elGH, tthe tthenipalssd 10i +440yof the upper row
preventing or reducing the problens caused by shorting
eaclphatehehapsesigar t thefitstrahionate2obion28minal atbhete board 200b
term nal becones hi gher. PF04P47* 36 [0090] Variation
deS%rbedwrPWQustaﬁnleﬂﬁ@ﬁlIydepch:bétuhe RerfliGals PIA, - 24Bechas an extended
term nal which corresponds to the first short
portigetsittratemh at therjawer «2ige odribie tdveregypoundids temmnaladf th2(Mbdand 200
t he board 200 pertaining to the enbodi nent is an
pertainingdeaihetambadimpniand washiignintd eseximity with thenlawer Bdge of the
are |nte%rall y formed as a single nenber. This board
lowep sy Thg teraninals 501 2490afethsflowhe rowpshaboardrdilg &e similar in
boa r% 200 (FIG 10) whose first short detection
shapedprfihgirs sensgiariverinminal @pRiofdhe brerdi2@0c Hegarihed earlier.

V¥ %&;{k board 200f, the need is obviated for a |line
Speqiiig & fech pf the tarainalei@p@ c298has e xtanded portien situated at

roun ternLnaI 220, which
the upper edge of the corresponding termmal of the board 200 pertaining to the

embodiment and reaching into proximity with the upper edge of the upper row.

- [0092]  As a result, the terminals 210 —-290 of the board 200g are arranged so as to

form a terminal group composed of a single row of terminals of generally oar shape of
in mutually different arrangement, rather than being arranged in two rows. The first

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

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

- single row of the terminal group, with the first short detection terminal 210 and the
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was required in the case of in the board 200

pertaining to the enbodi nent, so the |0 board 200
PFO4P4¢ui res fewer process steps and fewer parts. [0091]

Variation 6: On the board 208g depicted in FIG 15B

the termnals 210 -240 of the upper row each have

[  fol e

oo BBy e B ) 24D e R BB LR LR Rard from the
st RS ok | I
firs of' IgPRk l¥rmBaC 5P hnd e Egécﬁd’]?%r%ofjdpwe %é%mlﬂglsgﬁ{'he

ext ended 15 portlon S|tuated

[oo®A" ' QARPHR BShrli &0 deJoBeor%?élgréa%Qtetrqﬁﬁltc%hﬁtg Lither

t he enbodi nent an reac ing into

endlc%WEHe @&Q@té?f ﬂrh@dl?ﬂe%f tﬁé)}%mggl-gtl%rmag%hértﬁﬁ%oocc%%) between

of the lower row o boar d

the ﬁhﬁpfentser HhGe ftérrn%&al?mﬁgﬁd #Hd Y% %*e | Cal’ll 1[25591 j 2t15€orhbetween

board 200c descri [1er. pec

the Qécirm?sér%'bmdﬁ@lestegﬁﬂarQﬁpaﬁ@%h@ e ﬁ{oeé}ﬂo?fé dQPerctt‘gﬂntermmal 240. In

situated at 20 the upper edge o e correspon
the &0&nE that tRd fikheshRaF rivd @by &gtﬁeoséc!'b%d ﬁ'?nso%ggye terminal

enbodi ment and reaching into proximty wth

290 eHg d&hotHhes LRRAEr E&inall PO cA2 Bhdre ik isholfiss i is dus due to an ink
termnals 210 -290 of the board 200g are arrange

dropasr tHe liHeDthR AkdIBoBH NSl xEHeRIER, ﬁ@mﬁﬁ’@gh&ftmg b%‘t\ngéﬁtlﬁ@‘ﬁ'rst
of termnals of generally oar shape of In nmutually

senddirfdrveaidimidal 25Q QAR Rhe shatth@tetHam 11BN A0 @F‘Q@E{Néé?l the
two rows. The first 25 sensor drive terninal 250 and
secdritesetROPdAvE eaSEihald?90VEnd HdThEdnd2Hdrt AeWtitioh teRfinal 240, will
hi gh-vol tage sensor driving voltage is applied are
occyrodi thieczedk tinet BenéadueanigdssiedrtihB&f thé HigbtesdrRWr Gfive R8rminal 250
term nal group, wth the first short detection
or theeseramal se2t6r dride téreni RROZUAG" adothe b €60HiGalSa@Be detected reliably.
detection term nal 240 respectively arranged
As agdisalteddrhagd tondredmemony 208 antli thetpreingippdrdtue 1000 circuits (the
term nal 250 and the second sensor drive term nal 290.
mempfY 88itre¥ ¢ihcuih 80 bead dh@ @@ctridan dendctitiroshort deaelig@n circuit 502)
matter infiltrating fromeither end can be detected
causegrhydihet Sloyting cambepubwented drimiminiked. shorting occurs
between 5 the first sensor drive termnal 250 and the
[0094orYarimtionct:i on terminal 210, or between the second
sensor drive termnal 290 and the second short
Ondhe hoanh 20eh gepisteinoFIG. 1 5C; hkee beraninals 1240 1298 Havestlongated
sensor drive term nal 250 or the second sensor drive
Shapﬁeer&wwémg operna dissanae engralenbtative ews véihe hakrd 200 pedaining

ase where the shorting is due to an ink
to the embodiment, in a manner similar to the first sensor drive terminal 250 and the

_first short detection terminal 210 of the board 200e described previously. The

terminals of this shape, as the contact locations are indicated by the symbol cp in
FIG. 15C, can contact the corresponding contact forming portions 403 arranged in a
staggered pattern.

[0095] In the board 200h, the terminals 210 —290 are arranged so as to form a
single row in the orthogonal direction to the insertion direction R, in a manner similar

to the board 200g described above. Also, like the board 200g, the first sensor drive

| terminal 230 and the second sensor drive terminal 290 to which the high—voltage
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drop or the like, the likelihood is extrenely high
that shorting between the first 10 sensor drive
PFO4PHEY m nal 250 and the short detection term nal 210, or
between the second sensor d&%¥ive ternmnal 290 and the
second short detection terminal 240, wll occur at
. Lo \ . ¢ .
consd AT HIREBHERapd RSB b5 4 s ov o

termi&élﬁ?@gl}ﬁi}h@%g Qﬂ(ﬁpg%hﬁ{tio etre%n@! %??Hng %hgggg%cg%ogﬁ éietection

a resu amage e nenor

tormibdrR 0 (R P REGT RS PR EL Y Srokh B Atk TRABRY rive
det , . . _ . . orLi
tormEL2R AT E6tls SR oS ALTEI (200 SRS 200,
affor@é)%%ggéy% RoL€%0 thodd GF therboa H%o&%@bﬂ@édéa%%.
-290 have el ongate sﬁape extenélng over a distance
[o096dUNALEEL gt 0 two rows of the board 200 pertaining 20
to the enbodiment, in a manner simlar to the first

THREMSP shokt! dRe LG5 M d1alind 2A oatdhk W af & DEGi Rpfdtkd in FIG. 16A has a
detection termnal 210 of the board 200e descri bed

shap R IOUSHe¥r ohtfie 1ERTANA theQlralvHgS a8 RBRBarddtd I first short
contact locations are indicated by the synbol cp in

detedtiott tetlaal 280 of @RS BEArdt JTD FAEAIRTRRBAHEEnHIWAENL. Additionally,
form ng portions 403 arranged in a staggered pattern.

the firdt dHIPOB¢tektioh heriiaar 21 Pthe b dt200MhARLS efidhded Wortion
are arranged so as to forma single rowin the

reachiid frogohal |efli ddgetgdptioh o the vichsisr bf tHe KiveeeHE®BF Bhe idWer row.
a manner simlar to the board 200g descri bed above.

The Ateaded pdttion e sitoaed t300g,left RE the fBét SarsPIdride it¥@ninal 250 in
term nal 250 and the second sensor drive termnal 290

the ldverwhivcin dther inicghs, tbk texgjen QPGS iS8ispssatstr fudtherifAgm the
voltage is applied are positioned at the two ends of

middle é the heirenal@rood in talinectiah spbwiahtialiherthogatal $tohd insertion
detection termnal 210 and the second short detection

directier Rithah tRddirstesgesot idvigk teaminan2fet ladhiacene | whéneaaniwed in
fromthe first sensor drive termnal 250 and the

termsselcihedtesminabas drwiaet derfinsbishogGietaction terminal 210 he situated
board 200h 5 affords advantages anal ogous to those of

outwarfly (6o dhellefboigled of Ehe fieat sepsoredrive bovenal\250; wheowieved in
The first short detection termnal 210 of the board

termsz@othemtgqtébontiﬁnﬁ@of tigntersgngl, of the contact portions CP of all of

the terminals 210 -290 the contact portion CP of the first sensor drive terminal 250
is the one situated at the outermost position (left side), in the same manner as in the

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

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

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

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

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

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

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

short detection terminal 210 has the extended portion, the length of a first portion
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shape that is longer on the left side in the draw ng,
as conpared to the first short detection termnal 210
PFO4B#7* he board 200 pertaining to the enbodi ment.
Additionally, 10 the first shbrt detection termna
210 of the board 200i has an extended portion
th.':xtr|§‘3'aC ﬂﬂmfio?é'eetnlﬂ%o tﬁgtcu%qgﬁer%%ﬁi Q%et S {I{beﬁr)(%ghmt etectlon

ower edge of I"ower por

terrﬁrﬁal%?@%@%t& H?@#’\F’Jrgnﬁgl eto%g drithe ir EFQél%rorg{r’v\é ermlnaf 250

t er m nal | ower r I'n o

bec&%E@W‘%dAB%rh%Wr\n' Sl §Q°§1%qehgthf6‘frfh%eﬁrsfc 8‘8%5&“% longer than that

m ddl e 'of the term nal group

of a%é*é%h@'ﬁbl’l%rl WAL Rognah a4 é‘r | ke td @ﬁ@%frb@@&é‘r@rﬂél{%&g' Fthe reset

R than the first sensor ve term na

ternﬁﬁﬁeamvmﬁé the/LRVRE thd CII’E%@GH{Ia]tJ}%ettﬂI%r}%gt 88ndbr drive

whol e, irst short detection term na

ternﬁhé[l'@oeﬂs dJ#hISWPCr dn¥n (th@ firbesdrilot FivEabrRinal E@O bhé EE{;rmmal other

sensor drive termnal 250, when viewed In terns

thart e GR0&ASKt cﬂsQEEta@t'ﬂ tg?mﬁéi Z1@ef$reé)f9nﬂﬁla th%fretsQ@teﬁma?cﬁtﬁo are
portions CP of all of the terminals 210 -290

shor€ipg! afeke Wé%@ﬂp@%llﬂftﬁ et fthe FitsSEIRQF dHUE MErhiREMSWRhnd the
250 20 is the one situated at the outernost position

first(dhoH d&tedeidn tbAnthBE2 FRER SRYHIRE. AScdrlinhe thé g@ﬁéﬂrr@rﬂ)ing voltage
Al so, shorting between the first sensor drive term na

is suRpOndetlahdiprdblémt caGhsy by @RbRIMHE GMthleerrat @ahs&ld}nleh@?mma 250
i ncl udes the contact portion CP adjacent to the

to atathtaeérmioditdadrbpravientdibor tddRice8aNBPhigHE PRobsNiEY.Nal
250 is detected. Accordingly, the board 200i

[0097r t Bhenfing dhort Hetectianitatmioal 210 of dse BeN@RN2EPEH FIG. 16C has the
simlar to the board 200 25 pertaining to the

longemipddndedhportBpetdiahi thal firgt shorkideté@idrpterafinge 10 t#e Wdard 200i.
fromthe edge can be detected instantly, and damage

As showt lie FiG 60 tise ektended mentisry o2 €3 firdd dhoet detechibhRrgrminal 210
apparatus 1000 can be prevented or m nim zed.

of thadatiarl @08b lextersisrtemtuppef lefsto |oher tightedferdic font sensor drive
term nal 210 has the extended portion, the length of a

termirial 2P0 ainmei the PROUFHATENtRY edgdaf the fiestpomisbodriaeljtamenal 250. As
to the circunferential edge of the first short

a residly glag fength péting finst mrticanmite bhardc?2GQpuisflengmtthah tealgie the

of the first sensor drive termnal 250 becones | ong.
boarMOQh&mordinsivavhq@Bre fited seangrt Hrivg terneingli 250 arpbtermoral other
i's longer than that of a second portion that is a

than $he firgthshart detantiancterminat 21 @ ane shertinzatherdge adiighérepossibility
reset 5 term nal 260 anong the anong the

the senser Afidpg yeoltage é“d&éﬁp@ﬂdﬁ'gé"ﬂ ipreblems paysed by\ahorting of the first
termnal 250. As a result, when the first sensor drive

- senspidrive terming 2804tq angthprtersimal can be prevented or reduced.

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

formed so as to surround the first sensor drive terminal 250 completely. As a result,
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than the first short detection termnal 210, for
exanple the reset termnal 260 are shorting, there
PFO4P47%3 hi gh possibility that the first sensor drive
terminal 250 and the first ¢Bort detection termnina
210 are shorting. Accordingly, the sensor driving

the \!@Agttﬁgﬁ the fl'r§t é&%ﬁﬁﬁ%ﬂe %Bgroogﬁﬁ%lv%%n tgébm the board 200i
S ortlng of first sensor e te m na
h t
o R P9 AT A0 i o

than endIFiRa! shd+0d&fectibR tBARMMI gﬁpgnl"]é Ql?t%:r'rt'gg 1}'%?6 rl]éag f’{!%l%l’ p035|b|ilty

| onger extended portion than t ort

the ts@ﬁéﬂr"kﬂ’llvnﬁool@;get faes Reahdk LOM pr%tﬁﬁn%lr&tg&%et By Fh@tﬂn@%f the first

t he exten portion of the firs ect|

sen$&H driivedderdlithi 1250‘% atrﬁ@heh%m 2P QRn %)étpﬁ'ggt?ﬂgeﬁodp PAREL.

left to lower right of the flrst sensor

[009%r MARahodRONFHIGSY 16ASCChHE&dHoRk ezvobabo@r?gﬁe QQdJJ;ﬁ,e direction in

first sensor drive termnal 250. a result

whidrettgt Por@iontdFeht iflrst seH lde@dbtidh Eé?%.:bé?@ﬁd i200eb g adJacentIy to a
| onger than that in the board 200i. Accordingly, whe

portidreofl theS¢ersenYAive deinifal 2507bY aloi@iflg QHQ etx?érmeﬁadorﬁbn %'I"' the first
than the first short detection term nal

shorthietédtidh térhena 219. AbBitgbh&drd mmslthbléand’/‘e% .5d°cﬁans@m§1%fﬁrst short
driving voltage is suspended and probl ens caused

- deteshionttienginaf 21k daté$ bdjasembpoto (Bt BSrde@HﬂtH@'Frg@Qeﬂs%]r drive

anot her term nal can be prevented or reduced. [0098

‘terniiing 250riata laberat didesttat towvartieni diae FkBeqhk thariagando, and the

200q in FIG 16D has the 1onger extended portion t han
firsttdhert detectishdetmidek 201 itesif icloratal addferitfy thepROA dHder of the
200i and 200p. As shown in FIG 16D, the extended
firstpensoodriod ternendli 256t insdppotite elireetibopf 2be ireertiaaldiradfon R.
- of the board 200q extends from upper |eft through
Meanwhide, aboutppand 200ghin additioh o Bboeé-rsertioteddmiovdirections, the
term nal 250 along the circunferential edge of the
extepfled potiemn the fritvehoredeiendion266minkh2 68 hetocatrdsdjatdraly to
first short detection termnal 210 is formed so as to
lowes bprdarmf thadirst sensosalrivertedminak 26@ imtmains2Blon direction R.
conpletely. As a result, PFO4P47* 40 the length of
Furthwmrpr @ho%wmﬂoom thRexbertted RO dftHeofrgeshbHadetection
in the board 2001 and 200p. Accordingly, when
te"mt'ﬁ'é 21’9r‘%{°°§§%§ afiagentiietq Beht herdep 56 the firsteserisonidrive erminal
the first short detection termnal 210 are
250 %‘Deﬁrﬁh jreqtiogy avaws framan Rdge gbskse ink ¢€tl’$ﬂ’ldaehb0%én9(blner words,
rivi voltage i's suspended_and probl ens caused % _
aboug t‘?&?fcr E%O%@tt'?@tfq pation of thenfitst shertydetestian farmingb2 this

er termnal_can be prevented or reduced.
Iocateg adjacently to the first sensorpdﬂve terminal 250 in all direction.

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

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

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

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

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

[0099] As shown in FIGS. 16A-C, board 200i, 200p, 2009

are added the direction in which the portion of the
PFO4R475t short detection terminal 210 is |ocated

adj acently to a portion of t#he sensor drive termna

250 by providing the extended portion of the first

fromRQth HleLashian l}eeﬁﬂ&gﬁdfe.dzélroregﬁg%i‘hit@o@[é?% glfﬁuio%rosaggﬂity. In the

ext ended potion of the first

pre&é{tmdﬂﬁltiogéochle%@&?&daﬁrﬁ%ﬁ "H;fltéstff?stl. § (fr‘t %Egc[etfono{ergﬁnea[ 210
f In a latera

irst sensor drive termnal 2

adddith€ eireeoh MVheLH A ﬁgg%hgtft J&Scﬂi%t&ﬁﬁiéﬁlg@@%@q@&ﬁ grst sensor

and the first short tection term na

driveaeahRdl 250 @P@QHjla}feﬁtoeéﬁ?pgfhep,oérgﬁﬁregren%h& rddubal g{oqlﬁrgs caused

sensor drive termnal 250 1 n opposite direction
by dHe$8hE bPPhdIFiFREnebr Brive MaANKA) 59 tAh0H Yo 1Mt i
in addition to abov%-ﬁ%%t|on£% tmochlreé??gns,n%8@91?UChhgh
prolgatfilgpded potion of the first short detection termna
210 1s located adjacently to |ower border of the

[0101]r STn SRNB&4rddrA00€ 2005 MPOR peinind tohdid VaQ‘r‘?Jthrﬁgnly the first

direction R Furthernore, about board 200q,

sho@xdeRBelEsh Psriniiedl 000 s end Iefstids hQW&rn%‘é@%iH@? stpﬁftg%ép}g%ving the

210 is located adjacently to right border of the

exteiriol Qortisn Yesdritdd dlidve, BROitibdi@dbeRlssBld €5 FlrBRhaNRYsecond
froman edge of the ink cartridge 100. In other words,

sho2Cleabetidn teradigkl 240pn ee Higaséide widt 4 etrueturehavingd 8t extended
short detection termnal 210 is |ocated adjacently to

portidre irf Bdditios @aghe fidsi Heort Aetddtitn 125Miriah 220 lor GhtREH 0P Rhe first
[0100] When the first sensor drive term nal 250 and

shortt eetrectidn Girhninal HaANIrt thes tasshs wallotHerd et @atfobled advantages
termnal 210 are shorting by ink drop or other object

analpgdud to dtosagfftherhoatdewe2@iy 2000, @004 Pevtairihe t& €hipGiatiation.
of the first short detection term nal 210 is |ocated

[01023 aMpeatiert Py to the portion of the first sensor drive
termnal 250, there is a nmuch high possibility that
Thadoard 200isdaricheddniFI@. 168 nikeahe2ERrd200f Hesdribiesit previously in
short detection termnal 210 are shorting. '

Varigliem pdhargpy intpeeh teminaaidedhéreirs thor fiistghoft détection $erminal
sensor drive termnal 250 to another term nal by ink

210 gp¢ she erasndeiermisjab 220 imthd beardi 219 RFGiPE tolthe dmipsdiment are
such direction can be prevented or reduced with nuch

'integ{p@hfcmr@gaqﬁ aistngle membles. Thy integral terminali2dfsof theeboard 200

... extended portion of the first short detection termna
diffeps tn shapesremehaiiniagral darminal\Bl T hf threbeands200Sdestribed previously.
ﬁftion,terninal,210 and the first sensor drive _

YnHte inseeral terminal &d rofeherboarh@Pi. kel thw Bvsinghorbdetection

re s .probl ens_caused
termma?%?g ofl%he l%oard 200i described in Variation 8, has a shape elongated on the
left side, and has an extended portion reaching from the left edge portion to the
yicinity of the lower edge of the lower row. In this case, advantages analogous to
those of the board 200i pertaining to Variation 8 are attained, while reducing the
number of production steps and parts needed for the board.

[0103] In the embodiment and variations described hereinabove, all of the terminals

are situated on the board 200, but it is not necessary that all terminals be situated

on the board 200. For example, it would be acceptable for some of the terminals to
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5 by shorting of the first sensor drive term nal 250
another termnal with nuch high probability.
PFWFWTbl] In the boards 200i, 200p, 200g pertaining to
this variation, only the firdt short detection
termnal 210 on the left side is furnished with a

be $fuadéd bhehBRBLEBg 108 on%EQHQ@?rtHQEé g@@ @?%&h@"e@emﬂc examples,

above, but it would be possible to furnish

Varik@of NOr inddehesid P tsﬁﬁl%@%es@ﬁ@ed)ﬂelbnewlrtﬁ g%rgﬁd&eto%féh. 17A -

a structure having an extended portion, in additron

18Dt pIGdel TA-TS EhSh Qider SRE ¥ picling tRE '@oﬂ?i!rrjgt]rp%gfcidnlast?]oeﬁgs of ink

of the first short detection term na
cart€idg€s pertuking td MaiRicdkerrid af ahia |
to thgse of gihe boar ds Zg%l QB%gg)p 2032@%2%05?)%@%%0 D in
FIGttiW.s variation. [0102] Variation 9: 15 The board 200j
depicted in FIG 16B, |like the board 200f descri bed
{01040 evivatlatiyn 10; Variation 5, has an integral term nal
215 wherein the first short detection termnal 210
The b dahe 200l degicted M PId. 12A0isiflrdid Rk 4909 terminals 210 -240
pertaining to the enbodinent are integrally forned
and 468 i-2§0 eoutesfittie. nifld €erinflh 191280 1B0TUAALh &L o bb&rd 200 of the
board 200j differs in shape fromthe integral
embbdimenhauRabthef nihbeehniabd 2Q0F25PAGhished tORBY 'b@Hﬁd 700 of the
20 Specifically, the integral term nal 215 of the
embbdisned t,208]hoakd RE0K heskkiths tfirshosrisod ek 96 ttePRinal 250MaRdkhe second
210 of the board 200i described in Variation 8, has a
sensohalpige dbonigat 280. Grhet fxeard 126Dk peirtdting s thiavanatieX i€ RdBkhed
portion reaching fromthe | eft edge portion to the
with yiog¢heist § T dfor N2 bibwwted dolgened thdtdntlodethé toiations twliese the first
case, advantages anal ogous to those of the board 200i
Sensséﬂﬁg_e hgrmginalo2dfhanditheore@ral esrabt drinederrihial 290 @@L diRgosed on
the 25 nunber of production steps and parts needed for
the haasd 288 nerigiing e the etrtbo demdradThenbtatred may haté ons shape
descri bed herei nabove, all of the termnals are
fndwg’fetdula\t the selid IresoNAi cor2l@, stswe indicatedrint theebedsarlyes NT2, in
all termnals be situated on the board 200. For
FIG. é%’én}iﬁ@mnﬁlﬁ 18 R0 heden funsitionf similasote thef fitdtesensor drive
nipal s to PFO4PA7* 42 be situated on the housing
tefm'I'eﬁz%Q apidhe §Reentt senspgeirivederpinaihdgo of thpboarfd 200 in the
les, Variation 10 and Variation 11 shall be
emb"&@Egg § FeceraEsd o the heysineARE sttyatedds, theaar of gk board 200k.

hom1d|aqrans depi cting the construction
00 attached to the holder 4, these terminals 150

and 190 are situated at locations contacting the corresponding apparatus-side
terminals 450 and 490,

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

terminal 180 and the adjacent terminals 280, 240.
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cartridges pertaining to variations. FIGS. 18A-D show
cross sections AAAto DDDin 5 FIG 17. [0104]
PFO494F ati on 10: The board 200k depicted in FIG 17A is
furni shed with seven term nals 210 -240 and 260 -280,
out of the nine termnals 210 -290 furnished to the

[o1d®Qar _ﬂchtQii%tJ s v@ﬂ?@gﬁgﬁg ollo%Eﬁ%va&gag.%gge 8?0”,?3 in addition

term nal s 0 -290 furni to the boar

to tHEs LSRR Yo, theNo P9 206 p%%lhggg%hé Ia?nbfoidg-ﬁ nt> BFChK drop or
I sor drive

drive term nal 250 and the secon sen

forelg®l fhital sRAAd idfE-aL0 floth a{@%n@s{f{ | mk%r{vgdrgteh. pertaining to

variation is furnished wth notches

this SatidabRdt Wil BOESHe thRdbel %kﬁ@g%%Jé%sé@?ﬁhioqﬁéEV!}%n ofihe

first sensor.drive term nal and e second seénsor

surrBlindifz tiRs trihal 290 yeie @SRRFS O,QUherEE§ shgﬁfr%éfe@\eﬁ%minal

pertalning to the enbodi nent. The notches nay

150 ohape tdlih a1 SREcLEh Vet B& il el oG ar _
shape inc;i cated by %}}hﬁg br ok'qe)ér! #‘ienﬂggﬁﬁﬁWTtﬁpé'E%@OR_?Aforengn

mattEecah b furted pradert38 ohaNihmgzddinction simlar to the

first sensor drive termnal 250 and the second sensor
[010d1 i vearigtion nil 290 of the board 200 in the enbodi nment

are arranged on the housing 101 situated to the rear

Tat boaad ROGH depitIkd in REG.UT 7B, rftheMthn hB@ink Mke GRELAdAIT1 or NT2

100 attached to the holder 4, these termnals 150 20
pertainihg XBOVaiadioni 10)as @tbtadd hanRhb@RNGLHCAIRbAGK- NI AB situated at

correspondi ng apparatus-side termnals 450 and 490.
locafi@i06¢rrdsphrelimss grchicationd ahett tHe filsGsehddy diSve terminal 250

depicted in FIG 18A. As shown in FIG 18A a

- and tepsesndcepoot dove Dixmihalr 7680araysitua86d ochahwerard BO0 pertaining to

notch NTlI of the board 200k and the term nal 150, is

the gmbadiment. BtBrearsst dvetibarvidwead inlBIG, AT8 kshisp2&eddh FE@NT8B. Other
termnals 260, 210 (in FIG 18A, the reset termna

arrampeoents ohblnnk sarididge 000 pertdinfrzotn Vindatibra age the same as
simlar depressed portion DE is situated between the

those of theéak q@trideed 10t eeddjnireetnt Vadatioma0 sin2Be; vadlion as well,
PFO4P47* 43 0106] According to this variation, the

depressedawirtign aBEasneagjtunted betwd e thedtermirgdslil 50,0100 amd the adjacent
t hose anal ogous to the board 200 pertaining to the

termiggiso dicaardingly.fthgrink srrididep 18P peirtaiming o rbist\eriasioo wftbrds
infiltrate fromthe end of the ink cartridge 100

advaﬁf@lg[egiaﬁplﬁgoy%to those of the ink cartridge 100 pertaining to Variation 10.
[0108] Variation 12:

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

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

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

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

embodiment. Arrangement and function of the terminals 210 — 290 forming the upper
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this variation, it will becone trapped in the

depressed portion DE arranged 5 surroundi ng the
PFO4PET i nal 150 or the terminal 190, whereby shorting of

the terminal 150 or the terfAtnal 190 to anot her

termnal due to an infiltrating ink drop or foreign

t r I |

ron TR R A0, 3R LSBT FHENS S ascPel il tpRAL of board
200 iRtREEmbBam iRV ghd B@mﬂ%%‘é@éﬁ;&\ﬂ%{ ﬂ{erggfzis dfitted.

pertaining to Variation I's Tnstead furnished with

[01 1A ogglHaal e sodils i Bl B, QPA hACA! mmg %Frﬁﬁ\?%ﬂﬁi‘ %%ltween the

to the locations where the first sensor drive term

uppe&Stdw andlthd B v GBRMaRELS Phe gﬁ&e\,’r@m‘ée(rgtﬁ% gﬁsletrlﬁczrp dfte&tion side) of

situated on the board 200 pertainin

e ey cted ' Er e YRS I 90 LG, 8% o of (R plipe materia

as otidritel BRI 200~ a6 N 90 showYRLEA b oS-k Ltidh qnél[]ﬁing%my
as 15 those of the ink cartridge 100 pertaining t

termbiadls BT, Ohelduimrhp tbihiBaMad T #bk ABoaStHeEAme _tﬂi%flﬁ@éssgg other
portions DE are situated between the ternminals 150,

termb®) 2d06d290e adj acent termnals. Accordingly, the ink
cartridge 100 pertaining to this variation affords

[011adlv aThademnanglre@eiks DiTOarees 8 cRlpidd18wh Korefint 65{9&%0‘!‘%@%’: on
pertaining to Variation 10. [0108] Variation 12: 20

the ¢anthbiefdmiigitepibick Q408,19 leRampR, GOROFhER NThk @3fkridge 100 is
variations, all termnals are connected to one of

attactenooryd@@dhed driseragbled @4 préume \fereigt BEieBOHoth BBY:g brought to
include dummy ternminal that is not connected to any

the wewirabto An axbdagted bof cattatt foypinometiber 408dfdd Mahdpld@he first
described as Variation 12 with reference to FIGS.

sensp@Arile tEindBal ABNINCFIG HEQ) fwdientihk dargidged 006 piattdchgd or detached,
boards pertaining to variations. 25 [0109] The board

and zoprevent bontast faikire bptweerothe tarmichl ydftadrconesdt foambiz member
and the lower row fornmed by five termnals, as with

403.t he board 200 pertaining to the enbodi nent.
Arrangenment and function of the termnals 210 - 290

[01121r mhegbeard 288pshomR(n PAG* 194 has the dnohniyhierhine DT butween the
of board 200r is the sane as those of the termnals of

first peagar drivgoterminah@58 mvd dheshort detettien detrainkle2ii 0, so you can't say
description thereof is omtted. [0110] The board 200r

first gemRMk driyereaningd A5 is; lacete adingentetoniinsalisbotiTddtectier terminal

210. hlgsvever, the dummy terminals DT is not connected to memory 203 and not
connected to the apparatus—side terminals 510-590 on printing apparatus 1000.
Therefore, the shorting between the first sensor drive terminal 250 and the dummy
terminals DT never cause any problem. Accordingly, the board 200r can afford
working effects analogous to the board 200 pertaining to the embodiment. That is to
say, a.bout the board 200r, even if first sensor drive terminal 250 is not located
adjacent to first short detection terminal 210 in a precise sense, at least a portion of
the first short detection terminal 210 is arranged relative to at least a portion of the
first sensor drive terminal 250, without a terminal connected to memory 203 (terminal

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



10

Is

20

25

upper row and the | ower row and on the underside (the
insertion direction side) of 5 the |ower row The
PFOF4Tiy terninals DT, for exanple, are made of the sane
material as other terminal 210-290. FIG 19C shows
E-E cross-section including dunmmy termnals DT. The

I
RN CT PR B AT R g

terrdingl 210, 18 GLAR aNths3VENE fl%%‘eggopml\?é:{erﬁ'ﬁﬁﬁr@tlsg'ﬂbst]a(?ltlally
the contact form ng nenbers 403, for exa

locatBeAdjarbnted FiFdtdgRri QBtdction QEF:ﬁi‘FlQﬁQH(PrC&%%aGm il I@IHG? event

enabl es to prevent foreign object from being broug

thatl the firR€ skRESH didle {nfifal 280tReLROsHA ‘E@Qhaﬁ'ﬁerftgrtrmnggor terminals

menber 403 (for exanple, the first sensor drive

duettertAk nal dédplort theFvEter kit6p, MRS é‘lﬁlg‘?lalfktehhg&?tﬂ%oth'esﬁrst sensor

attached or detached, and to prevent contact l'ure

drivbetmmianl 25®wilesharoab tﬁ@@hbﬂ&ie‘i@éﬂi&ﬁerﬁﬁﬁépﬂ@ é?W@ﬁ?rAs a result,
15 403. [0112] The board 200r shown in FIG 19A has

the bbhipud wihdent&r dhiviag v@ffa@@ts\/\ﬁ@beh&%ndfdah%tgest%%@rcu@u'tt\‘;eof the
term nal 250 and the short detection term nal 210,
menyoy X08miid $eVpriftinegSippaemnser wﬂldé%sé@bms'h%l'tw?égarﬁ Be prevented or
| ocat ed adjacent to first short detection term nal
reduzed. However, the dummy terminals DT is not connected
to menory 203 and not 20 connected to the
[0118ppaVatisgersii8e terminal s 510-590 on printing apparat us
1000. Therefore, the shorting between the first
Tbert@@rdsjpérweintrg‘r‘m thel erdbidimedt hhe valkiatiahs, berdhonalia FPE. 2, are
never cause any problem . Accordingly, the board 200r
descnfmdaafsftheoboammkomgeéfoﬁ@cm cuntridpgoll® haad foe “edaddtrid@ type
pertaining to the enbodiment. That is to say, about
printehieHpweyat, B0boards areriaining tsths embodintimit\edt earitivak may be
250 is not |ocated 25 adjacent to first short
mougfi@deen Rorink eantiided ugddfim off parizige @ tymnpantent Thedsk cartridge
ortjon of the first short detection termnal 210 is
use fqraﬁé%@arr'@gat txre panter Wikhstdescpibed belovowithvefertneasto FIG. 20
ensor_drive term nal 250, wi thout a term nal
and E%%bdﬂ@oﬁq 6h%ﬁﬁrgermtwenw whlthe 220stragion 260he B cartridge
therebetween in at | east one direction, for the
pertaiping teithR \ariabrodB4 TiG 24 shewsra pistprscafiiberink lsertrides pertaining
sensor, dr1| ve terminal 250 and the first short
to theoyaciatiogn! 3 beipgiatached do the pgigtar- a case, the first

nsor drive term nal 250 is substantiall
(01 1if s'Inll; cartridge 1%0b pertaining to Variation 13 is con¥:gured for installation in

an “off carriage” type printer, i.e., one in which the ink cartridge is not installed on a
carriage. Off carriage type printers are typically large—scale printers; the ink

cartridges employed in such large-scale printers are typically larger in size than the

-ink cartridges employed in on—carriage type printers.

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

installation in the printer. The exterior dimensions of ink cartridge 100b are such
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| ocated adjacent to first short detection term na
210. Consequently, in the event that the first sensor
PFOZATe ternminal 250 should short to another terninal or
termnals 5 due to the ink dfép or the water drop,
there is a high likelihood that the first sensor
thatltHev€idé @heiedal(. eZFtﬂe Webjch a‘?%ﬂoﬁ)%xﬁ:@r‘?dlﬁé]BEItpegﬁFc%fa%"tgnche side on

term nal 210 as wel a resul he out

whiste BseEuidé |p\6H"h§h§/1)d)4(ﬂ9ﬁc' SreYdrRENE 2Rfe mg(ﬁré&mtr@?s !onger than
circuits of the nenory 203 and the printing appara

the WOGO GrRILEIRA. bhhe POALid S 8P te v
eto [0113] Variation 13: I%hetbogggﬁ gg%?gF%PEBBQSQ$gqNMth\Mse

dimendierel bfMBoirdazaD, \éﬁgfﬁsbﬂ% a PEticSHOM2 Wb, [ 65 : 3, oPERater, for
described as the board nounted on a ink cartridge 100

exampld for -on carriage"" type printer. However, the
boards pertaining to the enbodi nent and variati ons nay

[0118d meUAttRE caBe af thelkbedstmémtamedsashbddenPbboard 200 is positioned
carriage- type printer. The ink cartridge 15 used for

by miéaisf ofdpyssiHage 202 pd Husslay 204, lahd ke corCsn BedbBsIdOMounting
with reference to FIG 20 and FIG 21. FIG 20 shows a

portjper o e careidgef 100be construction of the ink
cartridge pertaining to the variation 13. FIG 21

[0115howAs ahpivatin FEGOL 1t Wigeri Hstalkig tHeOBR dRefridileNi 006 inttle printer,
the variation 13 being attached to the printer. [0114]

the guikde partionsd @0 6Dmkpertridgel TAPL guidathakuiaB plids 2640 on the printer
configured for installation in 20 an -off carriage"

so thatpkheprdant enquriting. gortine 1060 Whk fhed bﬁflb@NOQ&r&ﬁd gig€edborifice
not installed on a carriage. Of carriage type

103 pienernropdatelt ypiteatéd/ doaplge-witiabexgpradtt n 2050 hiekifekd orifice
cartridges enployed in such |large-scale printers are

2024, )ﬂpﬂ@éﬂ aed| arifyer 2030 e ke phiatert ke insekticanirebtigesf ink cartridge

npl oyed in on-carriage type printers. [0115] Ink

moh:@r'ﬂ?"lcé’g@ betrovohin iFi@s2 b FHeuisisegichOdide atmmt Biomi brgprd 200 in this
i nk, a board 25 nounting portion 1050 for nounting

varigjiegrig tizecyarr@nas Hetfindbie @bpyéveertir@dfambalipphyi ng i nk

m a housing 1001 to the printer; an air feed

[01 1§i i fiwb@am@@eamoawwg fontofikeargneattype printsripektaining to this

cartridge 100b to allow snooth flow of ink; and guide

- Va“ﬂﬁwm%'rﬁeieabow erducerrsphlems ¢ayser byt shoriing f she fitttesensor drive

ﬁﬁ%iéﬁor di nS|ons of ink cartridge 100b are such
term %o angtharitarmingbas ifahq Faseef tha embodimenyepdtyariations
desaneg Llon) ext endi ng perpendicular to the side on

ove
[0119] Variation 14:

Configuration of the ink cartridge for “on carriage” type printer shown in FIG. 2 is

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

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

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

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

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

pertaining to Variation 14.
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whi ch the guide portions 1040, etc. are formed (i.e.

the width direction) is longer than the width
PFOE# T ecti on. The rel ationship of the depth-w se

di mension to the w dth-wi se *di nension of board 200,

expressed as a ratio of the two, is 15 : 1 or greater,

[0140dr Asestaipl 8. FIGSL 20]an2d, thd Nk Ca%Rd&Y 1@(§ppertainingdto Variation

above-nmenti oned enbodi nent, board 200 I s positione

14 iBluBBARGuhe H0SE, Bk & 280 2n@NEnBes $08). Tn AL bo@BA: face of the

secured on the board nmounting portion 1050 of 1nk

housiag 101 BlgRs WRALNK E8ALdke ABO SHONE ehiB ofiintant2eher¥i€ Formed an ink
installing the ink cartridge 100b in the printer, 10

supplP@rigice del 0BORtd ARRhUPEAnREUDAIK redbife! ihdaes WA ik icdRridge 100b
t he guide pins 2040 on the printer so that the board

is attBetdd ROtHRORSION48.0PKb bbdrg Z00eid Mbirteddnl9R0owBPdiddi (Z-axis plus

feed orifice 1030 are appropriately contacted/ couple
diregliéh sider 6NtIRC fropt fackDBGaxisNfué AREcBEH kideracePéPitheslising 101
air feed orifice 2030 on the printer. The insertion
as wdlibr i@k tdaetridzgle 100kinathetdmisigiime O Y nifigutRRINCH 1BE HAr& 20OV
Rin FIG 21. The insertion direction R on board 200
identinalt aitls tAd board 200 tntHeSerbedifmaie Bife tdidori104bhe embedded in the
above-menti oned embodi ment. [0118] Ink cartridge 100b
side wedidoff ihie lafusirgatdiboged LUyqbfdprdeteetioPef tathaining b0 Idvial. Hook 120b
variation can prevent or reduce probl ens caused by
that singagesngitbfcat tieing ipast ofsihiestaridel 4bv @heh @hgiiflaba2A8gd 000D is
another termnal as in the case of the enbodi nent and
attagtzad @t thenkoldeiedieis bedntdibue th@ Qpp&14i8¢ o¥ahé dtdn®Fadedof the
Configuration of the ink cartridge for ""on carriage"
housingg &0 1. iHtodr 1 20bofiwates tid Bk @artisdgeoh@0ekathpd BoldapAl The
many. Configuration of the ink cartridge for ""on

insertianr diegpaioh where themkmtastridee Hb isiattdacdedito thieirelddBt4teis a

) cpnfjguration of the ink cartridge for ""on carriage"

direqtipneotparirew &F inshk3.1220& -dwis b dite etson)aas with dhe Ik wartttidge 100 in
reference to FIGS. 22 -24. FIG 22 25 shows a first

the ¢mbesfimanbf the construction of the ink cartridge

rtaining to Variation 14. FIG 23 shows a second _

[Omﬁfagpben’ﬂ%'fs'@&éoybhgf displacement preeritaks BAAt TR en the side
pertaining to varjiation 14. FIG 24 shows a third

portign Axraxis direstien ekslﬁipf hevsiog 181b chrsei tokthedraard 298. The

rtaining to Variation 14. PFO4P47* 47
disp[ggement pre%enters PO1 -P0O4 comes into contact with or close to a

corresponding potion of the side wall of the holder 4b when the ink cartridge 100b is
attached to the holder 4b. This prevents the ink cartridge 100b from moving in X~
axial direction from its ideal position on the holder 4b. Specifically, the displacement
preventers PO1 and PO2 are located on the upper side of the board 200 and prevent
the upper side of the 100b from swinging in X—axial direction taking the ink supply
orifice 110b as an axis of rotation. The displacement preventers PO3 and PO4 are
lateral to the ferminals 210 ~290 on the board 200 (FIG. 3) and keep the terminals
210 -290 in the correct position so as to contact the corresponding apparatus—side

terminal 410 -490 correctly.
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[0120] As shown in FIGS. 22 and 23, the ink cartridge
100b pertaining to Variation 14 includes housing
PFOPOTh, board 200 and sensor 104b. On the bottom face of
the housing 1016, as with i ik cartridge 100 in the
enbodi nent, there is formed an ink supply orifice |
[0124) | Mhe eMdteiBal SreanddnTHDRE ¥h& ARG LHASET B
cartridge 100b 5 i;ﬂﬁgtached to the h er@ﬁﬁ@ﬁ@mhﬁ#k:Vanauon
14 i9oderdicaDRith thooeIBF €tk Pk ddreridgRWRI0 §éﬂ§m(ré’1§xél§ov@-g§lbodlment
direction side) of the front face (Y-axis plus
desdlifeziowit Reforitcd &€ €)G.Of. SehdausiriticHotherst W driltiedk
cartridge 100 in the enbodi nent. Configuration of the
[01233ar The0kk tartridgen0ils pertaining teahads it 128k ds tHEfollowing
enbodi nent. The sensor 104b is enbedded in the side
workiag leffettst ineadudticni 0@ tHddame WHkiug MffcOs ad@hEGAH S4ytAlige 100
remai ning ink | evel. Hook 120b 10 that engages with
pertamirghionthepanbodimehtieSined died irkbe artiedlel TE0U Ris G/ bikpBBment
100b is attached to the holder 4b is nounted on the
preveppes PO HePOi, ithearf prevent acedicetthe pdiftitii &igplaBdMent when the
Hook 120b fixates the Ink cartridge 100b to the hol der
ink oHgtrideel 00bnis eattdabied dioriae tHotdervdhe Esp bdally) kit thel dl§acement
100b is attached to the holder 4b is a direction of
prevanteow PR3 andPQ4 22 leFeraktsthd tianthale @t 0o2B0amh thet bodrBe@00,
ink cartridge 100 in 15 the enbodi nent. [0121] The
accuaess phgogitehingad the $ptraioelseditl tRvmdtivestPle chddsppinding
the side portion (x-axis direction side) of housing
appargtlis—eide $erntipatshearblominapr206d. Fivtherdis pleackdmahivith reference to
preventers POl -P04 cones into contact with or close
FIG. 130*rathecbcrafés'é}@@nmmgemucbwe@rmhel 8bllendahe setondeensor drive
hol der 4b when the ink cartridge 100b is 20 attached
termtr@' £A@ anppgansadh at Atk epd @f dhe detrhivalisrdd Oca20; ithiapeis 1,266 sensor
rommoving in X- axial direction fromits idea
dr'vept%wnaéﬁ58@ntdﬁé\erﬁﬁceéd sgpsorgfybs faroindl 290tdre closest to the
di spl acenent preventers PO and P02 are | ocated on
dmp’?‘l‘u%“%!ﬁp%!’re"%ﬁ‘??és 5104 aed P& tespectivaly Phievestt to inmrouppent of
side of the 100b fromswinging in X-axial direction
acc”f%ﬂé’ ?fgp‘t%fém'ﬂ& of G%F?”S%rdrfvecf@rmmb 288 and thrisscord sensor drive

di sp|] acenent preventers P03 and P04 are
termisgl B0 Bhier St 116 el antpst batoseenghe darminelondsth 29900 which
ermnals 210,-290 in the

3 t h
high %%'#?E’eec'ﬁ)aﬁa@f’i‘ "B oog o SUGRPAEFPAIHNG BRRasafsABidaferminals

*
can %g%rv%wed g,r| Pe%ucegr m nal 410 -490 correctly. PFO4P47

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

[0125] Other Variations:

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

terminals, can be effectively absorbed by the porous elements PO. Accordingly, this
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[0122] The electrical arrangenents of the ink
cartridge 100b pertaining to Variation 14 is

PFO4PHentical with those of the ink cartri dge 100
pertaining to above-enbodi meft  described with
reference to FIG 7. So, the description thereof is

desigralsoetforldd kddhnthiges iaRkiogalid td e98:elOOPaMMdAl 0iaRg Valiation 11
Variation 14 affords the following 5 working effects

discugsealdsbdvieon to the sanme working effects as the ink
cartridge 100 pertaining to the enbodi nent. Since the

[01260k DetHer érdipediAROD hbpsin tihe ik SRHAGREEND is BHRVHRHSTh a sensor
PO -P04, it can prevent or reduce the position

104 Gispdcdectniendlemiat) dritemembdly 203 beitHg@IARE, bBthat 464 however,
to the holder 4b. Especially, since the displacenent

the pluealignto€tse Ae3icanchr&Odt Himitebabes ando? t0ACaHEMEIMIA) 203. For
210 -290 on the board 200, 10 accuracy of positioning

exanpfiet the seavsot N84 I&1Pe a23Dsbebhk ityge thatt detects the properties or
correspondi ng apparatus-side termnals can be

level ofpink\bydnedur dhepplviag vdiags itbekle Wik Rithif &1 RikCRirtrdge 100, and
FIG 3, in the board 200, the sensor drive term nal

meaQ§ihgaibel redietagee oindtheensloodire hty @amdngrihie nadiraB80oBt devices, the
arranged at each end of the termnals 210 -290, that

senspg 104 tiherosiehabon the inoasing rifil nald he0mamdry Be3 seaansted on the
sensor drive termnal 290 are closest to the 15

boardi20f| Howmeert the eventemsni0df thed @ity of pec tievieby areThdiSlimited
| ead to i nprovenent of accuracy of positioning of the

to thegadmthelembedinesnti fat e2&planthet inenser @08 apdrtberbodrd 280 may be
term nal 290. Therefore, the fal se contact between the

sepatadenpihtiee owmorg AP3tandnediparthi2§h may bagestabedapplthetousing 101

. .. and one of the non-correspondi ng appar at us-si de

individuglby. nEhesplutaity 198 the sewisee dnan be idagreded R o[z0dipa]it Beard or a

. Substitute for the board 200 in the enbodi nent, one of

single iodyden ride givpnt boamkersthewing!s nmdod: mey bel ovatecben the housing
mounted on the ink cartridge 100b shown in FIG 22-

101 orsthey bppyd 1208y Kesy prgherirad thaisterminatrepernasged o Bl dSice to which
17C-D and in FIGS. 18C-D, porous elements PO may be 25

relatiyelyfygh yolirehpmongdha dhraliyeef therdavines me qrangsdinmositions of

th FlO and Varij ation, 1?. gﬁscri bed above, i.e, between the

e gk wenner Srvsgerng’ 2n¢ apAdhe sarend pynsay drbentgrmingk 290
dosoBh S Softe. SFATRENT BT Hiectadts & fiyasotcophih reletively low voltage

amontgletrg?éqq@%ﬁgbg? Q—éeg 8?@?%’8% g&%g%eacg%%itg@nbsyo} ’EL% t%?rrn?n%?s 220, 230,
260-280. In this case, damage to the ink éartridge 100 and the printing apparatus
1000 caused by shorting between the terminal connected to the device to which
relatively high voltage and the terminal connected to the device to which relatively
fow voltage can be prevented or reduced.

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

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

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



10

15

49 design also affords advantages anal ogous to those
of variation 10 and Variation 11 discussed above. _
PFWF@&ZG] In the enbodi nent herein, the ink cartridge 100
is furnished with a sensor 64 (pi ezoel ectric
el ement) and nenory 203 as the plurality of the
be ateyvlrcerds chouaueh, ter@idal tal!BY Arhtgedoh 4 ggsiasxlo¢%ﬁy%rr%he
not limted to a sensor 104 and nenory 203. For

terneinalg50, 200 deseritsqdy a4, My be a sensor of a type that
detects the properties or |evel of ink by neans of

[0128]p| Whageasointthgeerhifodiment Rkre thd MvaAtibA s FASIEMERRRI in an ink
100, and neasuring its resistance. In the enbodi nent,
cartaitpe d 00 hienpbd i atiby tabrddies deviimRed thhek ca/raREs, With i s
nmount ed on the housing 101 and the nenory 203 is
implemientagibnoin & Sienilkp nixdak t 2 08ceptayIeY @ontdififig MthéNERRB ¥ Srinting
of the plurality of the devices are not Iimted to
matedimdseudhnag temeenibeidl possibieFay wetanpl e, the nenory 203
and the board 200 may be separate, and the nenory 203
[01280d With regarrditc2fie amyngdeendrits tofilthetham cohgroneisiingo LY the
i ndividually. The plurality of the devices may be
carriage ejncattdil0i intibearaitinguippabatas dpdrtioAs of ithedeeairRfiednfants
The circuit board or the single nodule may be nounted
implemented thousshnigartivatd touald ibsteal harichpPdRentet! thrdlcf RFfete. and
that term nals connected to a device to which
convestely ippetignshimpie mehteagdraumabngpftbareptauldliristyadbe tilglemented
devices are arranged in positions of the first sensor
through berdwareri nal 250 and the second sensor drive
term nal 290 described above, and termnnals connected
(013D Whiks, theecprinting mehenial| contaiabry ahdboaral pet@ninartorye tilvesntion
plurality of the devices are arranged in positions of
havet brent ghiamand deseibezi timobadeofse embodmentcasievariation, the
damage to the ink cartridge 100 and the printing
embogdimenty plstheliogentien descriheddtarein arg hetahe artettied to facilitate
term nal connected to the device to which relatively
undegsigndipg|of e invrintioneand implissl na binitetice dhersof h¥adevs ce
?o which relatively |ow voltage can be prevented or
modi 'Eﬂﬁh@ﬁ‘d?”‘{ MEe) e RN el EenisMentinTearecpessdh erarvithout idgearting from
th ternﬁgfls for menpry 203 (220, 230, 25 260-280) and.
e P Nt B5Rsl Werert arrediedindhe 2ppendebylaine andiihese il
h ver, qther nunber qof termnals nmay be enpl oyed
natueld Begnpided g8 s Elants i She HENHEYI ce. For  xanp e,
the term nal connected to the device to which
relatively high voltage nay PF04P47*
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50 be one. In this case, such term nal may be
arranged in a position of any of the termnals 250,
290 descri bed above. [0128] SWhereas in the enbodi nent
herein the invention is inplenmented in an ink
cartridge 100, inplenentation thereof is not limted
to ink cartridges, with 5 inplenmentation in a simlar
manner to receptacles coﬁlﬁﬂﬁﬁhg ot her types of
printing material, such as toner, being possible as
wel |. [0129] Wth regard to the arrangenments of the
mein control circuit 40 and the carriage circuit 500
1. i /i priBting materg! appiaingrdetagbablysrtadiiabladeea printing
arrangenents i npl enent ed t hrough hardware coul d
apparaiyisdiaying aj Rigralivg of egreritysgHde setminads, thadrinding material
conver sel ortions inplenented through software coul d
Conuﬂﬂgfegﬂw%%rﬁhplenented t hrough hardware. [0130] Wile
theI% ntjng material container and board pertaining

t & i1SLdPMEEnti on  have been shown and described on the
basi s of %he enbodi ment and variation, the
eﬁb%ﬁ:ﬁ% QViGe: R inventi on descri bed her ein are
mer el tende tof ndl g of the
| AN QHB aincldens Pl soist Temaaris vreete
t E flc s and /i nprovenments of the |nvent|on are
e""'Bé ang ﬁmn%e%ﬂ? 'Rg from the spirit and scope

Wi Sﬂﬂaﬁt&rﬁ it finfifials rect e eitn So fad fist s arc
respesBVE R nfllerd st EotBer potidf fof coffac H@Sé?@hﬁs‘ﬁ?’t "
termiﬁafén‘i’l%l ithé pcfﬂrﬁigfﬁi?b@%n%h % %té?gn % t ggvpgient i ng

ofTF SPedty KFindlE ef‘rrfﬁ"’r%@ B o §§§%ﬁ§%t At mefgies o
secoﬁcﬁ“cbﬂtéﬁ‘f g’&‘rﬂ% foﬁ’\@t%t?bgn? t#?&cf rr’gt{ﬁé'té%nﬁlal%lrﬁ g the

rmnals are connec evi ce, an
plurality of apparatus-side terminals,

the third terminal includes a third contact portion for contacting a
corresponding terminal among the plurality of apparatus-side terminals, and

the second contact portion is located adjacent to the third contact
portion,

and wherein the first, second and third terminals are arranged such that,

when the printing material container is attached to the printing apparatus in

use:

| a voltage applied to the second device is higher than a voltage
' epp!ied to the first device;
a ground voltage is applied to the third terminal, and
the third terminal is used for detec_tihg a contact between the third

- terminal and the corresponding apparatus-side terminal, '
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respectively include a first contact portion for
contacting a corresponding term nal anong the
plurality of apparatus-side5Rerm nals, the second
termnal is connected to the second device, and
i ncludes a second contact portion for contacting a
corresponding termnal anong the 15 plurality of
2. apbariating satgeial eontainésdetachably atlaclkablertal a printingles
a third contact portion for contacting a
appatatusdipangdiangluralityriofapparetug-side tprmirsis t heagdrinting material
apparatus-side termnals, and the second contact
cont@iper comprisingcat ed adj acent to the third contact
portion, 20 and wherein the first, second and third
t & fiist gleyics; @ngh r anged such that, when the printing
material container is attached to the printing
apbieretngl greupdbet inclydgs agdueabity péfirstderminalacorecond
device is _hitgher_ than a voltage applied to the first
termigal, ppd:a thirdafegringld whsirege is applied to the third
termnal, and the third termnal is used for detecting
a the plurelitet kst ternpiaalsaraiconresteddp thadirshdevice, and
correspondi ng apparatus-side termnal. 52 2. A )
respegtiviely ﬁ"@?hﬁda? @rﬁ"ﬁF ceptachppaionfreaniariing e crresnanding a

termia} AT GStr o Y o APET RS HPItATT D et e | a
ot gebnad TeRBnaliS Sonfacinbiv 18 Spopne SO ANdInEludes a
socof Bt o P SEMaPih ok PRSeA T ahd o
pluraly Gt eiates SRS b mioteact i ng a cor respondi ng
¢ SHEIIR) 1SHR8 bFuisch i Enlagt HEh e dodBetine @ o
corrB GG BH) %) IEL KRR o LR Ml e
the second contact portion is located adjacent to the third contact
portion,
and wherein the first, second and third terminals are arranged such that,
when the printing material container is attached to the printing apparatus in
use:
a voltage applied to the second device is higher than a voltage
applied to the first device;
a ground voltage is applied to the third terminal, and

the third terminal is used for detecting a contact between the third

terminal and the corresponding apparatus-side terminal.

B 3. | A printing material container according to claim 1 or claim 2, wherein

the plurality of first terminals includes a ground terminal to which the

ground voltage is applied, and
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plurality of apparatus-side termnals, the third
termnal includes a third contact portion for
contacting a correspondi ng58erm nal anong the
plurality of apparatus-side termnals, and 15 the
second contact portion is |ocated adjacent to the
third contact portion, and wherein the first, second
artbetpinting: meterelicondaiveafurtiefecompriies ratgndudive linteewhich
printing material container is attached to the
is elqmr!ﬁalimgoarp@dedthgwmn theghirddeemirsl| taaglethepgoued teominal.
the second device is higher than a voltage applied to
the first device; a ground voltage is applied to the
third termnal, and the third termnal is used for
4. dét pEnting matesial sentairenaeserding tthary onecofiglaims Ara 3,
the correspondi ng apparatus-side termnal. 25 3. A
whergi nting naterial container according to claim1l or
claim?2, wherein the plurality of first termnals,
i the sgeand contastpartion: tha plusaliiifitherfust eprtastiportions and
vol tage is applied, and 53 the pr|nt|ng mat eri al
the thig, cqntagt rﬁg mare @6‘?%5}99?69 frgnstinie y@WSi ne which is
el ectri call Sonne%% tmeen the third term nal and
t Hee §P6aRd 08 S ag %aé%ﬁi RUtRGNask 183 EpW dyectipR&f the
cordlggﬁto any one of clains 1 to 3, 5 wherein the
"“"“9%’ act portion, the plurality of the first

L L T e

portion is |located outernost in a row direction of the
mul tiple rows, and 10 the third contact portion is

s, LRSS RFAIRY LFlnd Pl BEhEAEEA4 B afbonabi
o @ AP FURR £l bEbARRLEERRY PG HR boara

comprising:

a first device; and

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

the plurality of first terminals are connected to the first device, and

respectively include a first contact portion for contacting a corresponding

-terminal among the plurality of apparatus-side terminals,

the second terminal is connectable to a second device, and includes a

-second contact portion for contacting a corresponding terminal among the

plurality of apparatus-side terminals,
~ the third terminal includes a third contact portion for contacting a
corresponding terminal among the plurality of apparatus-side terminals, and

‘the second contact portion is located adjacent to the third contact

.po_rtion,
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conprising: 15 a first device; and a term nal group

that includes a plurality of first termnals, a second
terminal and a third term n&4, wherein: the plurality

of first termnals are connected to the first device,

and respectively include a first contact portion for
contacting a corresponding 20 term nal anong the
plancawheyeiofthe fisat, segondiatel thirdaralisalstdre arearget such that,
termnal is connectable to a second device, and

whern the based is mosatedita the pdntipg matenial contomemand tie arinting

corresponding termnal anong the plurality of

matesiab gpptaisesisdaitachead talhs printéng Wipparatasrin nsie: i ncl udes

7

a third contact portion for contacting a 25

cor r espVeltage applietio thensagond sleyias isl higheothan a voltage
apparatus-side termnals, and the second contact
paraligd tedhedirst daviasj acent to the third contact

portion, 54 and wherein the first, second and third

t er ni nd@ groand ¥pltagayiserRitgd thithe thikiermipalbaadd i s
nmounted to the printing material container and the )
pri nti n@e thigd éerminat snesedher detegting eneentast batween the third
printing apparatus in use: a voltage applied to the
sé%ﬂ'a'ag@vﬁébei@rmsgﬁ@ﬂlnmaﬁparaxast%%ter@?fﬂﬁh ied to

the first device; a ground voltage is applied to the
third termnal, and the third termnal is used for

det ect i a contact bet n the third term nal and

¢ Aebard Al SiapR he-R0ad hayng e seaent dexice.
board according to claimb5, the board having the

second device. 7. A board connectable to a printing

B Ak SoniSkeBBisTiole hRnblarkaraRY Fadhb sl ety ety

aopol 38,468 BARnaBL SHRHBES ARG 2 P 1LY, ehl T

V‘geffrg{ Hévice; and

a terminal group that includes a plurality of first terminals, a second

terminal and a third terminal, wherein:

the plurality of first terminals are connected to the first device, and

respectively include a first contact portion for contacting a corresponding

terminal among the plurality of apparatus-side terminals,

the second terminal is connectable to a second device, and includes a

second contact portion for contacting a corresponding terminal among the

- plurality of apparatus-side terminals,

- the third terminal includes a third contact portion for contacting a

corresponding terminal among the plurality of apparatus-side terminals, and

- portion,

the second contact portion is located adjacent to the third contact .

- and wherein the first, second and third terminals are arranged such that,

‘when the board is connected to the printing apparatus in use:
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the plurality of first termnals are connected to the
first device, and respectively include a first
contact portion for contactibfg a correspondi ng
term nal anong the plurality of apparatus-side
termnals, 20 the second termnal is connectable to a
second device, and includes a second contact portion
for cort weltageapphied te dpesdcogd tevidenial highentharha voltage
plurality of apparatus-side termnals, the third
t @pplieditoithelfirsiededcehi rd contact portion for
contacting a corresponding term nal anong the
pl ur al i grasindayptags issapplirsd taethe thitdsteraninil, 26dt he
second contact portion is |ocated adjacent to the
third doathicd tepainal snusechforeiesting eheoritactbetversyotie third
and third termnals are arranged such that, when the
béeinainal asdihe cosespending pppatatig-sigptermingl.i n use:
55 a voltage applied to the second device is higher
than a voltage applied to the first device; a ground
voltage is applied to the third termnal, and the
8.t W bedidesonnrgtable igsa @ringingcrraratysghavinem aktraliyaieen
the third 5 termnal and the corresponding
appataipgraide dewninals, dhaibeard o@mpMisBar d connectable to a

printi apparatus having a plurality of
aﬁﬁﬁgagg'-‘:?i de terminals, the board conprising: a
first device, 10 second device; and a term nal group
t RaReqond dRMse @M ural ity of first terninals, a second
termnal and a third termnal, wherein: the pluralit
of Bidial QEpwe sbatsingiudesmauraul Shiishiermmingl. fegead
i .anﬂ restﬁe%t [ Velr?’aéi ngl ude a first contact portion for
ermipghand & RydtepBinalsWBRE'Ry 15 termi nal anong t he
pl.ural ity of ratus-side term.nals, the second
U Bty &r BRR B LS B DAt 1S s BBt TRhges, and
respd B RRIe 3 RS ARt BRhiBR IR Aing 8N g
terminal among the plurality of apparatus-side terminals,
the 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 third terminal includes a third contact portion for contacting a
corresponding terminal among the plurality of apparatus-side terminals, and

~ the second contact portion is located adjacent to the third contact

portion,

énd wherein the first, second and third terminals are arranged such that,
when the board is connected to the printing apparatus in use:
| a voltage applied to the second device is higher than a voltage_ :
. applied to the first device: | : |

‘a ground voltage is applied to the third terminal, and
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plurality of apparatus-side termnals, the third
termnal includes a third contact portion for
contacting a 20 correspondi 6§ term nal anong the
plurality of apparatus-side termnals, and the second
contact portion is |located adjacent to the third
contact portion, and wherein the first, second and
the thind termieahisnased foradatecting edcaniebt bétwgen thecthitchierminal and
board is connected to the printing apparatus in use:
the cegespooinguarpapituesideotarminalecond device is hi gher
than a voltage applied to the first device; a ground
voltage is applied to the third termnal, and 56 the
third termnal is used for detecting a contact between
9. t Heboaid acewdinthta aay@ne dlecloons 8dpchdvingrein
apparatus-side termnal. 9. A board according to an
otlee glurality ofsfinst terngnalghieckide 8 areeng temmainal go whigh t¥nﬁ
termnals include a ground termnal to which the
groung ¥akaog &t eaged.sarghpl i ed, and the board further
conpri ses_a conductive line which is electricall
cél% eepd fytheieainprises B sandustivedie whishiiselgetsically
termnal. 10 10, A board according to any_ one of
conngptgidrge%yete@ e third termindandbbengrosst tgemingdr ti on, the
plurality of the first contact portions and the third
contact portion are arranged to formmultiple rows,

t second cqontact portion is, |logcated quternost in a
10. rg\ﬁp%rﬁ&qqog gk 1oy Oﬁﬁlqr}ifé?'@sré\xg,g: refl t he third

L oS KR5S e
d b habl e t Lnting. t havi
e L RGRE oA SR B R R, o

R B SRR BB GE R lg <27 oDeTRRist iR R Wit Por the

multi;ﬁg%ﬁ}sn%hddet achably attachable to a printing

the third contact portion is located second outermost in the row direction.

11. A printing material container detachably attachable to a printing
apparatus having a plurality of apparatus-side terminals, the printing materiai

containe_i' comprising a board according to any one of claims 5 to 10.

12. A printing material container detachably attachable to a printing
apparatus having a plurality of apparatus-side terminals, the printing material
contai_ner comprising:
| a fermina! group that includes a plurality of first terminals, a second
terminal and a third terminal, wherein: _
. the f_irst terminals respectively include a first contact portion for

contacting a corresponding terminal among the plurality of apparatus-side -

terminals,
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apparatus having a plurality of apparatus-side

termnals, the printing material container

conprising: a termnal group7that includes a plurality

of first termnals, a second 25 termnal and a third

termnal, wherein: the first termnals respectively

include a first contact portion for contacting a

c dhe esgonditagninal incluteamsesandecentachportiprofor contacting a

apparatus-side termnals, 57 the second term na
correspendingsteimieglommonarthadqiugsdity phapparatosrside termynals,

corresponding term nal anpng the plurality of

appe third tersinal inpludema hird weatadtipartion faf aantactibg wes

a third contact portion for contactin ) .
corregsppndisoiedmigak amangdhe plaradity aéappareguswd@termmals, and

apparatus-side termnals, and 5 the second cont act

pdhe seroNd congastarpriian s dosated adircentitodhedhird sontact

ortion, and wherein the first, second and third

porti¢iyr ni nal s are arranged such that, when the printing

materi al container is attached to the printing

apPerupeein fhe fiee, SQGOM &angl third| terpingls gre arretrm@h $lghsthat,

cei ye,si s for i rst deyice, the second

when @Wrﬂaﬁmg pla C%”"é‘i’!ﬁdﬁ %@Chsdsteé!ﬂﬁd"ﬂg\ﬂgcépp%r atus in
vol tage applied to the second device is higher than a
voltage applied to the flrst devi ce; a ground vol tage

v o S Pty St fist ImbBRlS e ionals talia bt ice.
{or i i€ SRR 8 el Facehe S ARIGR Ay 3SR da et ng

| el uagSalfge SRR e Boet ™ HeYic8lin HibBer GRbR HokSoe
V%h@ﬁ?ﬁéﬁ?ﬁﬁ?ﬁﬁ&! QB r i soe b Conductive |1 ae whi ch

s el egt%ﬁPgﬁhL}Y()Ilfé?;%nlﬁ%piﬂie%ettomﬁ%thrgetel‘lmr{aq, él% m nal

use:

and the
the third terminal is used for detecting a contact between the third

terminal and the corresponding apparatus-side terminal.

13. A printing material container according to claim 12, wherein

the plurality of first terminals includes a ground terminal to which the
ground voltage is applied, and |

the printing material container further comprises a conductive line which

is electrically connected between the third terminal and the ground terminal.

14. A printing material container according to claim 12 or claim 13, wherein

- the second contact portion, the plurality of the first contact portions and

the third contact portion are arranged to form muitiple rows,

the second contact portion is located outermost in a row direction of the

multiple rows, and
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14. A printing nmaterial container according to claim
12 or claim 13, wherein 25 the second contact portion,
the plurality of the first &8ntact portions and the
third contact portion are arranged to formnultiple
rows, the second contact portion is |ocated outernost
inarowdirection of the multiple rows, and 58 the
t ihe dhicd woatactypmiipons iecated seeondandamost iarthesow direction.
the row direction. 15. A board connectable to a
printing apparatus having a plurality of
apparatus-side termnals, the board conprising: 5 a
15. t év hbaed cgroegtableato anginigsappaiatushavingod pfurabty of
termnals, a second termnal and a third term nal,
appanpidiseside termirals,sthethgardredraprigisgect i vel y i ncl ude a
first contact portion for contacting a corresponding
t & terminalgrong thetinsludes atplursflitnppfirsittegmisiale a second
term nals, 10 the second term nal includes a second
terminghandia fufd tesminak Wheneuet | ng a corresponding

term nal anong the plurali par at us- si de
t Eherfingd termi Strﬁﬁm%pttvalmnciw .acﬂo irgtiegntact mortipre fat act
portion for contacting a corresponding termnal anpng
Cont%q#@gpa grEIESPeNdgissatinalamengdhe @Iﬁﬁaligy of apparatysgnside
ond contact portion is located adjacent to the
term'f‘ﬁfsrd contact 15 portion, and wherein the first,
cond anaéthlrd term naI s are arranged such that

wH¥ SERENS SRiBInal NGRS B SPCORd GRNAFY pRftie fapsantadiing a
corosgi e ok il oSkl b s,
al d dev 0 I
ﬁrﬁ W tninal Bl & 4574 2ontagh p@#ﬁ?ﬂ?ﬁ%ﬁorﬁgg iPd 2ge
ed to t first geV|ce round VO

correEBBnHEY EEmiT AR U olREPRmLE R dE artnplsapnd
D BREond e e By B AT a0 he o cbftact
port}otner m nal .
and wherein the first, second and third terminals are arranged such that,
when the board is connected to the printing apparatus in use:
the plurality of first terminals receive signals for a first device,
the second terminal receives a signal for a second device,
a voltage applied to the second device is higher than a voltage
applied to the first device;
a ground voltage is applied fo the third terminal, and

the third terfninal is used for detecting a contact between the third

~ terminal and the corresponding apparatus-side terminal.

16. - A board according to claim 15, wherein
the plurality of first terminals includes a ground terminal to which the

ground voltage is applied, and
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25 16. A board according to claim15, wherein the
plurality of first termnals includes a ground
termnal to which the groul8 voltage is applied, and
59 the board further conprises a conductive |ine
which is electrically connected between the third
termnal and the ground termnal. 17. A board
adberiarg fugher ebmptisesra coaducthvd livdavhéchisselebtrically
second contact portion, the plurality of the first
connegsirdbetween itha thiechterminal amd tide goowrxt terpunal. on are
arranged to formnultiple rows, the second contact
portion is |ocated outernost in a row direction of the
multiple rows, and the third contact portion is
17. | dchoard geeolting te claiims15 on claim 1 6ywhereiot i on. 10 18.
A printing material container detachably attachable to
a tgeiS@ppﬁ caippel partionhthe plprality efrtheifirgt egntact portions and
apparatus-side termnals, the printing materia
the thissh cantagt rastipn iase AgrapanshiodfofarBydtinlg rewsany one of
claims 15 to 17. 15 19. A printing system conpri sing:
aﬂ@? is,@ppﬁg %Qtaqq;gonagilwtgd puieeMPsling row direction of the
.apparatus-side termnals; and a printing materia
”“““Eghﬁﬁﬂﬁmﬁ" ccording to any one of claims 1 to 4, 11 to
14 and 18 inserted into the printing apparatus so that .
t ﬁ'&e fﬂT“FéPPnE%C&H%t'%MS {asated seeapd AUtYBestdRdhe sAW-Airection.
corresponding termnals anong the plurality of 20
apparatus-side termnals. 20. A board connectable to

1o, SRR 54l E e beB AL RTER bt
onpal NP, DL P BB03E s e T S

rality. of first . ,term

contaﬁhﬁlajl; ety 'ﬁi%ﬁ,b%‘é.ﬂ&ﬁﬂf lﬁlgstb a%ysgﬁé)%?iclati%gqg]% 1?.nd a

19. A printing system comprising:

a printing apparatus having a plurality of apparatus-side terminals; and

a printing material container according to any one of claims 1 to 4, 11 to
14 and 18 inserted into the printing apparatus so that the first, second and third
contact portions contact corresponding terminals among the plurality of

apparatus-side terminals.

20. A board connectable to apparatus-side terminals of a printing apparatus
by being inserted in a prescribed insertion direction into the printing apparatus,
the board comprising: | |
a first device; and |
a terminal'group that inclhdes a plurality of first ter_minals, a second -

terminal and a third terminal, whe'rein: :



10

15

25

60 the plurality of first termnals are connected to
the first device, and respectively include a first
contact portion for contactiéftg a correspondi ng
term nal anong the apparatus-side termnals, the
second term nal is connectable to a second device, and
includes a 5 second contact portion for contacting a
cdhegdpraiity ofjfitst terminlalsave gonhecteddpahatfirst devee, and
termnals, the third termnal includes a third contact
respechivelp indlude edfitshcontagt portion fespantdctiog Becorresporadingg
the apparatus-side term nals, the second contact
terminad eimong the appardusdide tanminalst he third contact 10
portion, the second contact portion and a part of the
plthe sieicopdderminal is cennectabieto amecondrievice and baledes a
to forma first row, the third contact portion and
secogdscndactpertioprfor senisaiingl a correspending tesminal amnaeyg the
portions are arranged to forma second row, 15 the
appasaltsneidedatraialportion is arranged at an end of the
first row, the third contact portion is arranged at an
edle dhird fermisabinsludss adhid coméastipastion dor santectingtad
further in the insertion direction than the second
correspandiiHtarRunal #mpRg therappargusovidedatmingls.d ter i nal s
ar e arranged such that, 20 when the board is
c o serend contae rTtAbiin iPerigd adiacentiodbe thisd wontagle
.applied to the second device is higher than a voltage
portigfhn| jed to the first device; a ground voltage is

applied to the third ternjnal, a the third term nal
" Bheseond conbadRariign Frbapact ShOeVRErAK &7 the Mgt Gantact
erm nal_and cor rﬁs ondi ng appar at us-si de

portiqriy ﬁ{%ﬁfr?""%?tig?f@@% r§1OWpF04P470 21. A printing
T A oS RIHA BRRlo SR BLHASIAR! fuleReoPHT RIS
contact portions are arranged to form a second row,
the second contact portion is arranged at an end of the first row,
the third contact portion is arranged at an end of the second row, and
the first row is situated further in the insertion direction than the second
row,
and wherein the first, second and third terminals are arranged such that,
when the board is connected to the printing apparatus in use:
a voltage applied to the second device is higher than a voltage
applied to the first device;
a ground voltage is applied to the third terminal, and
the third terminal is used for detecting a contact between the third

terminal and the corresponding apparatus-side terminal.
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having a plurality of apparatus-side termnals, the
printing material container conprising: 5 a first
J0122088¥9de; a second device; angl a term nal group that
PF04P47c| udes a plurality of first termnals, at |east one
second termnal and at | east one third term nal,
wherein: the plurality of first termnals are
connected to the first device and 10 respectively

21, | ﬂ%r”ﬂﬁg%éﬂe“ét c&%tr@?tdepﬁﬁab%ft&! a%@f(?gtp'ri'?l?ing apparatus

correspondi ng term nal anong 't ura

havm%ﬁ Wr@ﬁ’é’&smeéﬁ%réiﬁ%@;ﬂ@ltérmﬁglg ale b g'fg rﬂgw.eer%?geﬂgainer

ermnal is connected to the secon evice an

comptidiRg:udes a second contact portion for contacting a

corresponding termnal anong the plurality of

appiRéaddiscsi de termnals, 15 the at |east one third

termnal is for the detection of shorting between the

a} set&PleP® SRcond term nal and the at | east one

third termnal and includes a third contact portion

f 9terd@nilagbip tha iGeldes ROsIGHaNey befirstRalmmMERNEt 128t one second

plurality of apparatus-side termnals, the at |east
termir2i@ns Q€ tdkdt PBIHARY teAhinaDRMuhetéig: pl urality of the first

contact 20 portions, and the at |east one third

Cthat glgialipobf filnt tafFMinaly aR0EhneetetStd thefl ffsideRReldnd

multiple rows, and the at | east one second cont act
respe@irdy itlude afirasngedaét péioarfdr @bni2€ing QW ordddpd@dingeterminal

one or multiple rows. 25 22. A printing nmateri al
among thet plurdity at appshatigs-tsideCleiinalsl, wherein: the at | east

one third contact portion is |ocated adjacently to the

athel stdedstoore ssmmanermont actorpectddto thHi220hIBIEIde 62d

PFO4P470 23. A printing material container according
include® acleabm 2dniGrct ploation 28 dmtackinga cphrespbndiyg dérnseagiamaong the

term nals, wherein the second contact portions of the
plurality of appargtusf-sidedendings; mi nal s are

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

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

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

among the one or multiple rows.

_22. _ A printing material container according to claim 21, wherein:

the at least one third contact portion is located adjacently to the at least one

second contact portion.



10

15

20

respectively arranged at each end of one row anong the

one or multiple rows. 5 24. A printing materi al
J012206HMOQ ner according to any éne of clainms 21 to 23
PFO4PHBving a plurality of second terminals, wherein: the

second contact portions of the plurality of second

. ) . R
23. gﬁrﬁﬂg : é‘Ee?.a%Bﬁ‘&%‘# ac\%;d?ngatcg)g{aﬁm% #.haaﬂl. E??]raksl a

Fst contact portions so as orma

plurallt®We sl.QoﬁJ‘@er%ﬁﬁﬂQd contact portions are respectively
arranged at eac end of the first row the at |east
ORReldth itk SONSARCLOMAEL PQﬁio"ﬁQ%fttn@ i IR 6% R teRhinals are
the plurality of the Tirst contact portions are

respe@fi\'}él? 8 hng0d 38 eheh feRHBrBRGOH 'an&‘?é’\‘thcfaglqe Bpﬁuﬁ‘ﬁplb ¢awk.
one third contact portion is arranged at one of the
two ends of the 15 second row. 25. A printing
material container according to claim24 having a

24, pJM—HrﬁJtlnthrné’tfe_riEhb&ﬁ*;aiﬁe‘?ra%@ﬁiir% t\BSY Bh& o REihBIZF1%ko 23 having a

contact portions of the plurality of third termnals

plural®y 8f séBorEedtamtdly alNerafnf anged at each end of the
second row. 26. A printing material container

aHeOsdong dont&dtapdRidAs OF tisd PIUPAIRD .of WRRHAH RednhiBals are arranged
printing material container is attachable to the

with apsdriof fige BRPANMIIfhe FirsDEbMEct PSRIINRKJ &s 8o BSras & firbEfbw,
insertion direction, 25 wherein the first row and the
Sthe0gHb oha WoRt & taidribae drg Aitpeatil ly Qrtdm@e o Raleacichl of the first
respect to the insertion direction, and wherein the

row, first rowis arranged further towards the insertion
direction side than the second row. J0122058W001 63
PiFR4RAE8st20he fhigd &ovitiantpomioeraral theordnediniag pagicef thengurality of
to any one of clainms 24 to 26, wherein the printing

the finshceniazk pookidrad arer arrsngaidt sachabd €ortroa tseeond row i argl
apparatus by being inserted in a prescribed insertion

the atdeastceneothirdscataceportionds farraged alvoardhftthe te@condd afdive
are arranged generally orthogonal

second row.

25. A printing material container according to claim 24 having a plurality of third
terminals,

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

respectively arranged at each end of the second row.

- 26. A printing material container according to claim 24 or claim 25,

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

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

.~ with respect to the insertion direction, |

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

side than the second row.
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with respect to the insertion direction, and wherein
the contact portions arranged so as to formthe first
JOI122068%08INd t he contact portioéd arranged so as to form
PF04P4Re second row are arranged in a staggered
arrangenment. 10 28. A printing material container
according to any one of clains 21 to 27, wherein the
printing material container is attachable to the

27. P SidtiHE ARRRAALYRtaildY %%V\ﬂg"é E‘é%h %ﬂe'd? Aaiflso5CLd Bed

insertion direction, rern t e at | east one

t Wh%pelﬁ Qﬁg‘pﬂﬁ{m%méﬁﬁ%n@alﬂgf £l :&@a&la%&pﬁ:?gnef lellli'ﬂ'}%’ apparatus

5 fromthe mddle of the termnal group in

by bemgrlﬁgéﬂté’@u?‘!a'k?ﬁéﬁﬂﬂe@l:h%r@i% hfagensh, to the nsertl on
direction than the adjacent second contact portion.

Z%her%uﬁ)"thé“i‘“kﬁgroﬂiﬁéﬂ bl s%H@'oGﬁérea&&é}Fé@d%nVePaI@%%nal
of claine 21 to 28, wherein the termnals include

with rR8h&dtoRStHeOhsBMicAWikictignt Ay respective rows in 20
whi ch the respective contact portions are forned. 30.

AwBEHM itRE cBRERE ipdHi SRNEIAARRY L5 86D 8Ny tHDBAk 3B aridlthe
a printing apparatus having a plurality of

contadP paftiridSararib@ diRy 48 fafdim tHeesdWonAtroROar@Bdrfdrigal in a staggered
contai ner conprising: 25 a first device; a second
arrangkevaérge; J0122058W001 64 PF04P470 a group of termnals
for connection to the apparatus-side term nals and
conprising a plurality of first termnals, at |east
one second termnal, and at |least one third termnal,
28. WAgirintimg rhdiripl boslairiey aatofdingsto hey Bhaalf slame 21 to 27,
connected to the first device; 5 the at |east one
swhereih tler prindhg maitedai reatadertie dthwhabkondthdawirtéig spr@ratus
at |l east a portion of the at least one third term nal
by being issertarfjipda pedatribed itserdon direadbon,aarmglorti on of the at
| east one second terminal, without a said first
t @hereirathe ahEasbetewieind ternanal| cagirisese pontoot dispnseddurther
the detection of shorting between the at

. from the middie of the terminal group in a direction substantially orthogonal to the

insertion direction than the adjacent second contact portion.
29. A printing material container according to any one of claims 21 to 28,
wherein the terminals include portions formed outside the respective rows in

which the respective contact portions are formed.

30. A printing material container detachably mountable to a printing apparatus

- having a plurality of apparatus—side terminals, the printing material container

comprising:
a first device;

a second device;
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| east one second termnal and the at |east one third

termnal. 10 31. A printing material container
J10122088¥@¢lhabl y nountable to a p84 nti ng apparatus having a
PFO4PHPural ity of apparatus-side terminals, the printing

material container conprising: a first device; 15 a

E%Q&Qp deVdihinal@ f&r Q%eeleofx &b 'TEhE AP afRhs- N ESHIIs LAJ

€ appar at us- side termnals and conprising a

compﬂélHé Y blhyah@g' of thStttet'rﬁfnmsnﬁt %as@tonle%%%ﬁn&’@grn%ﬁgloggd at least one

rm nal | east one third termnal, wherein:

third ’Eé?r%npii%ﬁéﬂew of first term naI s are connected to the
first device: 20 the at |east one second terminal is

CP{@SIQFeﬂﬂy 9 fﬁ'&etéﬁl%@a@et\!érﬁfect&@@o ahe FifASdevile third
termnal Is for the detection of shorting between the

athe hERALL BRE s86GNE AN 8bnd el RE thE sbE&Td d&N8e; and
third terminal; and at |east a portion of the at |east

Oﬁlﬁiefabt E:Ci)oﬁ-ﬁémbflﬂhe k61a9t 8h& dhind kaeankl ¥ dringbd rbIadigt to at
a portion of the at |east one second termnal in at

least b @RslioPBE LK heRabPBne 8cA7 teniifidl NvitAGUIR &SI fdst terminal
cont ai ner according to claim30 or claim31l, wherein

therelidt@eBhiintat Nehsi@herdiictioNMforitAe detctairt aCstadrting betwéeh the at
printing apparatus by being inserted in a prescribed

least oM e&ddrantdtinimt tahethe ablteak® b220h# MR Emmal. PFO4P470
wherein viewing fromthe insertion direction, the
termnal which is closest to the at |east one second
termnal is one of the at |east one third term nal.

31. 3A.priktipgi mitengl o@itainealdetaahbbivabusiadly ti agrindngaappaatus
of clains 30 to 32, wherein 5 a nunber of terminals

havingaljphoelity ¢foappaeatat—dida sérntnals steoprintirey mataial @optajndrhe
plurality of first termnals is smaller than a nunber

compriding:er mi nal s adj acent to the at |east one third
term nal anong the plurality of first termnals. 34. A
pa fingti deyiermt eri al contai ner accordi ng to any one of
claims 30 to 33, wherein

a second device;

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

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

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

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

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

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

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

32. A printing material container according to claim 30 or claim 31,
wherein the printing material container is attachable to t_he printing apparatus

by being inserted in a prescribed insertion direction, and
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10 the at least one direction is, or conprises a

conponent of, a prescribed insertion direction. 35. A
JO122065 WAl ng mat er i al cont ai nerésmccordi ng to any one of
PFO4P¢/Pai ms 30 to 33, wherein the at |east one direction

is, or conprises a conponent of, a lateral direction

a%&elﬂ-% evan‘P%Tfr@H ﬁ%@ﬁs@ﬁtgﬁwhﬁr&qmna{ﬁbe{ernﬁ?&i i | Ii8§(93t to

mat er i al ai ner according to any one al ns

the atl RasBondBEES dteriil ‘?":! oh@%?tthé?@f?léys{ %FIE ItARg kSrmiRbl.
conprises a conponent of, a lateral direction towards
an edge of the container. 20 37. A printing materi al
cont ai ner detachably nountable to a printing apparatus

33. hAVrMEir3 ARRALALMSafteH @chEFdM R 2l SHP of RBfimb '33@' 16085 \pherein
plurality of first apparatus- side termnals,

Ph Wudiblel Yf @&rniRA M RRABES NS 28 |&k8t LRE Hebahd ter?fﬂga[aamong the
plurality of third apparatus-side term nals, wherein

pluralt @it Seriirda R $rhslcRRRAK At Minisdr s tta%?ﬁ'al%%d_;&éé?ﬂ&oztﬁe at
are arranged so as to forma first row and second row,

least YRE g tdritfndd | aniodgi the MMirali®e6PAfstaRAAalsUS- Si de
term nals are respectively arranged at each end of the
first row and the third apparatus-side termnals are
respectively arranged at each end of J0122058W001 66

34. PAMMIAG ridterislecanidinep wecitiietdna@ashe of claiis 30a0NIB, wherein
apparatus-side termnals is adjacent to any of the

the attlbastdorappiastidrsiss bl eomprisehal@mpohenipof, Bt pragemitbd Eirisation
contai ner conprising: a first device; a second

directibavi ce; 5 a group of termnals conprising a plurality
of first termnals, at |east one second term nal, and
at least one third termnal, wherein: the plurality of
first termnals are connected to the first device and

35. oM erintiegpederizledonteiont act@blire tooarsy e peslaimseidAgo 33, wherein
term nal anong the first apparatus-side termnals; 10

the attlpestaand dinsstticonie, srecompriser aicealponsnicofpdeterdl diosdtivm away

second device and is respectively contactable to a
from anogdaespiohgi aegptaisemni nal anmong the second appar at us-

36. A printing material container according to any one of claims 30 to 33, wherein
the at least one direction is, or comprises a component of, a lateral direction towards

an edge of the container.

37. . A printing material container detachably mountable to a printing apparatus
having a apparatus—side terminal group that includes a plurality of first apparatus—
side terminals, a plurality of second apparatus—side terminals, and a plurality of third

apparatus—side terminals, wherein terminals within the apparatus—side terminal group

~are arranged so as to form a first row and second row, wherein the plurality of

second apparatus—side terminals are respectively arranged at each end of the first

" row and the third apparatus—side terminals are respectively arranged at sach end of
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side termnals; and the at | east one third termnal is

for the detection of shorting between the at | east
10122068¥0®econd ternmi nal and thesgat | east one third
PF04P478r mi nal and is respectively 15 contactable to a

corresponding term nal anong the third apparatus-side

the séceorn'a'i @ﬁj ﬁ/‘nere%; eaé1 %g%ﬂ 'sggor{'gagﬁ:re\'rgﬂuscgﬂgqienﬁirna%s is aﬁjéacent to

accor I'ng to conpri si a pluralrty o
e
any of FHJ ﬁ] Jﬁ%dﬁaﬁf#u% QS Qm‘i.ﬁgtg g"Fe' %r?rlléc%’n&gﬂgfeg‘%q t%gb%ﬁ]&r @o@n‘?ﬂhsmg
?ﬁ’,’;& déAw&rl nt i ng rmt erial container according to

alm 37 or claim38, wherein the printing materi al
coRbabNPhelise:at tachabl e to the printing apparatus by
being inserted in a prescribed insertion direction,
VWaer&idof etmidfs e&lnBF.g.ﬂg aaﬂﬁé"éh? U ﬁrétﬂ%rrﬁqirfa%t ak (Pé.%s%%e

the second row are 5 arranged generally orthogonal

secon\ﬂﬂt‘éhnfnﬁﬁEﬁetatt@astthﬁme'@ﬁ%rﬂekrﬂn}aﬂ'vﬂﬁ%uhon and wherein
the apparatus-side ternminals arranged so as to form

L8R filfakity bPHANGrmInaR AP eBsStdithd AFRIdRRIcE and are
arranged so as to formthe second row are arranged in

respeétividlp @8 RTaREaAE t&RUSIPSEpond P2 3RRBURhoRY theRPAPhMRrAds—side
A printing material container detachably attachable to
termiraldr i nting apparatus having a plurality of
apparatus-side termnals, the printing materi al
Cihiat 4l 1B8$t or0s@Ydndl tegmirfl & EdrrRtéteyd € sécERCM e and is
device; and a termnal group that includes a plurality

‘respestively E6htakedbid BalaSsorbdspoadiag teRRinakanbfl the st dal aidatus—

at least one third termnal, wherein: the plurality of

side térntisdlst&rdri nal s are connected to the first device, 10
the at | east one second termnal is connected to the
sthecatdesstvoreethitdnieraingl éafdr thealetbitiah bEemdniak beswéen the at
the detection of shorting between the at |east one

least srecesmbrideenminal asdhthd bt lemist loeashirdhermihal ahd rmeEispadtively

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

38. A printing material container according to claim 37 comprising a plurality of
the third terminals being respectively contactable to each of the plurality of third

apparatus—side terminals.

' 3_9. A printing material container according to claim 37 or claim 38,

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

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

_arranged generally orthogonal with respect to the insertion direction, and

wherein the apparatus_.—_side terminals arranged so as to form the first row and

the apparatus—side terminals arranged so as to form the second row are arranged in

' .a staggered arrangement.
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each of the termnals has an circunferential edge, a
portion of the circunferential edge of the third
J0122068¥@dlnal facing a portion o67 the circunferential edge

PFO4P48 of the second terminal and a portion of the
circunferential edge of the one first termnal facing
anot her portion of the circunferential edge of the
second termnal, the length of the portion of

40. CASHERg RatetE| c@rﬂg%e?fdeﬁzm&w sifadiibi B2k drﬁt#ng%ﬁﬁratus

than that of the portion of the circunferential
havin®h plda1iQNEF :.fndﬂa%tu%e&% R@tmindle, fwe prhhtitd ﬁ‘itaié?%l %hﬁ{lﬁeﬁ'l
contai ner according to any one of the preced ng
Compﬁgﬁgns wherein the at least one third termnal is
closer to the at |east one second term nal than any
of fir-feddviést termnals. 42. A printing materi al
cont ai ner according to any one of the preceding

Ch ak88nd ddAc¥h@iei n the at | east one second term na
is arranged closer in a lateral direction to an edge

Of t&MEnA drblih BBatMERIdeala F1GRN8) BEfirdtiAPmatald, @8%das® one second
portion of each of the first termnals. J0122058WX01

termirB anBPR@ 46T dnéZhirl tRFminal, Mher®iher i al cont ai ner
according to any one of the preceding clains, wherein
therguailiey af fit@asimines Sl coriretaditd tHarfiraldevied at
| east a portion of each of the first termnals is
atheaatgedst aiccsaddryd feeinwetis thedcted saitke secaitldevice,
termnals. 5 44. A printing material container
adeostdeag droe Hiigd tareniredl i Fo theakzeditich of ahoming beltween the at
the first device is a nmenory for storing informtion

least ored ag¢cang teomirtad apd ithe ahdpastwherthitl teominal, ned i n t he
printing material container. 45. A printing materi al
ceatthaeMihie t@croovath ngs & canymbsrentél ¢dee, proectdn 0§ the
clainms, 10 wherein the second device is a sensor for

-circumfetential rileyy oh theathitthterofingd facing mgpartiverdfdhe coontnfgnsetial edge

in the printing material container. 46. A printing
of thergscend 4¢rmyoalt ariche podéwoelithegcireurafigyentind edige tafidhe one first
preceding clainms, wherein the second device is
terminghErcinaandipern paitiineef thel cicayenferential lkde¢ iof she gegenskterminal,
15 47. A printing material container according to any
dihe lemsthind the osdemgf eiraumicrential edgemfdihachirddatminal ﬁdonger

rinting material for supply to the r|nt|n
than t @tp(aﬂgtel'gortlon of the circumferential edge of the one ﬂrst terminal.

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

wherein the at least one third terminal is closer to the at least one second terminal

_than any of the first terminals.

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

wherein the at least one second terminal is arranged closer in a lateral direction to
an edge of the prlntmg materlal container than at feast a portlon of each of the f'rst

termtnals
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48. A printing material container according to any one

of the preceding clains, 20 wherein a said third
JO1220p8WfWIinal is provi ded on a o6®-to-one basis for each
PFO4PERi d second terminal. 49. A printing materia

contai ner according to any one of the preceding

43. ClAaﬂnmﬁh M{g%r?dl %ohfﬂrﬁ'@rnaac!c%r@ﬂgEg%ng%rn@ﬁqge%‘gé@di%glaims,

arrange so as to formone or nultl

wherd fh&leNa@ Ak SsiSERPMd %@Egﬁdqﬁérn*:ﬁaig %ﬁﬂ%‘itléélﬁlayporrtion of each of

arranged at each end of one row anon he one

the fiFd4!telRingls i%%ran&?glagtg5§]@méltw@%n thE Q@EAS%% 98corfd term]LnaIs
printing nmateri contal'ner according to any one o
the preceding clainms, wherein termnals of the
termnal group are arranged so as to forma first row

44. aPChrihtinzSReial @¥htahB! RicBrdins 8 Qn? %‘FIQQ# th@rp%é@:]mé €laims,

respectively arranged at each end of the first row,

wherdf hyWipsteddVidd R AndnRR tfoPB®rinki ihfbringtiBh '?@a‘atlhé to the printing
arranged at |east one of the two ends of the second

materid)\WonBaine d\irPEHbrith Mb&rlah boR@IMed Ner according to
claim4l, 10 wherein there is a plurality of third
termnals and the third termnals are respectively
arranged at each end of the second row 52. A printing
45, MAt@intily Mokl Befitadke icdbRiing o GhioRt 2 thE peédidMddlaims,
wherein the printing material container is attachable
wherdirothd eequridndid vige BpPaLaddiSor Botdrniliag B8 drElrttof prinBing material
prescribed insertion direction, wherein the first row
contatmied ik hBe pei@ting niaderialr wraaihanged general |y orthogonal
with respect to the insertion direction, and wherein
the first rowis arranged further towards the
insertion direction side than the second row 20 53.
46. AAprimingngatesiabcorthineo mcabrndirg B eny dhagftthe angcealiver chims,
clainms 50 to 52,
wherein the second device is operated by a higher voltage than the first device.

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

container containing printing material for supply to the printing apparatus.

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

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

-~ terminal.

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

. wherein a said second terminal is respectively arranged at each end of one

_row among the one or multiple rows.
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wherein the printing material container is attachable
to the printing apparatus by being inserted in a
JOIZ20§%@Q§H bed i nsertion directé®on, wherein the first row
PFO04P4RAd t he second row are arranged general | y orthogonal
25 with respect to the insertion direction, and

50. ?t el RS |'3Pl:§nt%rnre?%gegrc§ﬁg £ ahy of]QromtﬁQ%réd éﬁ'fg E1Qiths,

erm na arranged so as to formthe second row
where‘m Cerdfih A0 8 hé RerdninhiafoBs GFe aFaRREE I RL 1o FBAR 20A3YYRY and a
PFO4P470 54. A printing material container
secon@%Wdl ng to any one of clains 21 to 49, wherein
termnals of the terminal group are arranged so as to
f @h8ein 81daH Secdn@Wermipal &l Fbsb@@tu@ély |a?n%$:§e@@€ e§&$@ﬂ§‘ of the
termnal is arranged at an end of the single r ow,
first raRdafdnerein the at | east one third term nal |s
arranged so as to be located adjacently inward from
t WRelin LIRASL 1cABE oA ERIPG tékiNRINalarRingad ae feat ohBafaRd two
55. A printing material container according to any one
ends &ff tHehsdohdee@di ng clains, 10 wherein the at | east one
third termnal surrounds the at |east one second
termnal. 56. A printing material container according
to any one of the preceding clains, wherein there are
51. aA pringisk nhaterialtshtaimep adcoeling tatiairadd, each of the
first termnals is arranged laterally between the two
saheérefrettaimd i$ arpiiratitysof thirdStermnads and iting thied esrivadhals are
contai ner according to any one of the preceding
respeciiaiyrerrangdbaeeach bed af theastoraheovw.hird termnal i s
further used to detect whether the printing materi al
container is attached to the printing apparatus. 20
58. A printing material container according to claim
52. OA prinkieg enatetihlecqitainat Btyordling far skim §0mirmddis $hcl udes
a ground termnal, and wherein the third term nal used
twhetetretite pvdirigematerial pehtwinergs mdtashible tocthrtraintiee dpparatus
attached to the printing apparatus is shorted to the
by beigg asttaddnrg pregscribed irgertign gdirpetiémg mat eri al cont ai ner

according to claim 58,
wherein the first row and the second row are arranged generally orthogonal

with respect to the insertion direction,
and wherein the first row is arranged further towards the insertion direction

side than the second row.

53._ A printing material container according to any one of claims 50 to 52,

‘wherein the printing material container is attachable to the printing apparatus

by _being inserted in a prescribed insertion direction,

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

with_respect to the insertion direction,

. and wherein terminals arranged so as to form the first row and terminals

arranged so as to form the second row are arranged in a staggered arrangement.
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wherein the ground termnal and the third term na

used to detect whether the printing materi al
J0122060¥@Hi ner is attached to th# printing apparatus are
PF04P47At egral |y fornmed by a single component in a single

row. J0122058W001 71 PF04P470 60. A printing materi al
54.  CRYRMAE %%?:Qfgbﬂ%e? a%gertemé?o Qhy sh@'oﬁ’nc s%et;o%eﬂe

the termn group 1 ncludes one or” a plura
t RhEin BSrHinal O thS 8 niiRaldsbEE ardBRkRgEd 59%3 RB'fHFrh MWsingle
material container is attached to the printing

row, apparatus, and wherein the type of the printing
material container is determined by the printing
aRR&veR Hie a@%agbgnbéébén@ﬁel%lﬁ‘él@%Fraﬁ@é’d BO§h eh@bfGhe single
the one or the plurality of third termnals used to

row, detect whether the printing naterlal container is
attached to the printing apparatus. 10 61. A printing

NBiEwhatei 6 8t RAEL BRE AH RBrrhiRalEiB YarRiM@e@fsoldiCto be located
preceding clains, further conprising: a housing

adjacsRRtidivBFdSopY tHet AtgadBbeE sabonPfmiral RpAhged BE IR kRE
on the housing; 15 wherein the termnal group is
arranged on the board. 62. A printing materia
cont ai ner according to any one of clains 21 to 60,

55. fApkin€ing ntABEAl SritgineR aBOLIIiNOtC oMt ahdofNehd Pe:dadingt ¢l8ighs,
material; and 20 a board installed on the housing;

whereithtiecitnet$icona titid terniihdl ausroainds the atileds€aat seaend Bénntnal.
termnal within the termnal group are arranged on
the board, and wherein the second termnals within the
term nal group are arranged on the housing. 25 63. A

56. pAipninting nmatedali @intaiaat atcoedireckoardi oge bbtld prevedihgoaslaims,
claim62, wherein the first device is installed on

whereimhidheboarel at Bést wpsaitt sexpnddtceminals auhéaimef trecfictdienginals
to any one of the preceding clains,

is arranged laterally between the two said second terminals.

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

material container is attached to the printing apparatus.

98, A printing material container according to claim 57,

wherein the plurality of first terminals includes a ground terminal,
and wherein the third terminal used to detect whether the printing material

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

59. A printing material container according to claim 58,

~wherein the ground terminal and the third terminal used to detect whether the

- printing material container is attached to the printing apparatus are integrally formed

by a sing[e_component in a single row.
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J0122058W01 72 PFO4P470 wherein a recess is

furni shed between the second term nal and anot her
J01220888¥Pfilnal adj acent to the sedond ternminal. 65. A
PFO4P4P i nti ng materi al contai ner according to any one of

the preceding clainms, 5 wherein a porous elenent is

furni shed between the second term nal and another

term nal adjacent to the second termnal. 66. A board

60.  RUMRRE AR 8l Bl ACEBRIE 8 BRI dlaifiesaChabl y

attachable to a printing apparatus that has a
PlvHERI the @rnﬂm%{f@ﬁ&ﬁcﬁlcﬂ@ drier dp Qﬁllﬁahtwrtﬁé Qhﬁ’@%ﬂ-ﬂnals

printing material container has second devi ce,
used tkboéét@c:ﬁ:mfﬂe?'tﬂgémn@m&'rﬁ@t‘érlgﬁyér&‘é‘meﬁ"hdaﬁaél%dﬂd"alse printing
group that includes a plurality of first termnals, at
apparat@@st one second terminal and at |east one third
term nal, wherein: the plurality of first termnals

25l HRBRAS LRt el ArirtingdaXicrRI 8Bktakiar i€ ARESHIING by the
include a first contact portion for contacting a

printingOdppRsRaBdb i thd BALTE Rfla nianBdrdarddsodmiar 8f tHe/o®d or the plurality
apparatus-side termnals, the at | east one second

of thirdekmhimals i dc@daetabhetidr thee rivingnaatdel eenta@r is attached
i ncludes a second contact portion for contacting a

to theqoirtRgEppdiatgst erm nal anong the plurality of
apparatus-side termnals, 20 the at |east one third
termnal is for the detection of shorting between the
at |east one second termnal and the at |east one

61. tAipridtihgmatadhl aomdainee huckerelirg toharfydone ofittec praeedingaiiaims,
for contacting a correspondi ng term nal anong the

furtheplcomalising: of apparatus-side termnals, the at | east
one second contact portion, the plurality of the first
cohewsing 26ntporing pristingnchtédiad; atd | east one third
contact portion are arranged so as to form one or

a boanduihstiafled ondhe hoasishet he at | east one second contact
portion is arranged at an end of one row anong the
overein gl terplnal eowp. is Xo1arze 8 dNAhE be@ird.

62. A printing material container according to any one of claims 21 to 60, further
comprising:

a housing containing the printing material; and

" a board installed on the housing;

- wherein the first terminals and the at least one third terminal within the

terminal group are arranged on the board, and

wherein the second terminals within the terminal group are arranged on the housing.

63. A printing material container according to claim 61 or claim 62, wherein the .

first device is installed on the board.

64, A printing material container according to any one of the preceding claims,
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PFO4P470 67. A board according to claim 66, wherein

the at least one third contact portion is |ocated
J0122058y@Went |y to the at | east mhe second contact
PFO4P43Brtion. 5 68. A board according to claim®66 or claim

67 having a plurality of second termnals, wherein

tnﬁewgr}gcgngaﬁPmQﬁéJ b eﬂfth{ehs%cghﬁ”'t@rlnluih%i Md %Qﬂgrd

termnals are respecti vely arrange each end

termlrpé"%d]a%\é’n@f@ﬁge cB&MNEerMingiul tiple rows. 10 69. A board
according to any one of clains 66 to 68 having a

plurality of second termnals, wherein: the second
contact portions of the pIuraIity of second termnals

65. aAeprﬁ‘ftirn@n'gﬁ@rlaWb&&aﬁﬂepQ\'E:Eoﬁicln% ﬂ?am HH@'O‘FttNe ?f’ec;elaﬁ'lg claims,

first contact portions so as forma first row,

thﬁe@ﬁ?@%r&@&ﬁﬁien@% Fdrﬁ&ﬁeérb%t\&éérp% Lyv&dndg 1:?.-%%9 Sﬁ’d
at each end of the first row, the at |east one third

anoth&©0tdrafidal RAfdceAD taRke tBSoALIR MY part of the
plurality of the first contact portions are arranged

so as to forma second row, and the at |least one third
contact portion is arranged at one of the two ends of

66. 2A Holrd FRGATHLIE OW.a pintiny Matdrthl 36ARHISHMEbthehahAbthbfable to a
having a plurality of third termnals, wherein the

printidghdppdr&asttast hpohtpl@abtyobf dgtrrPludraile tt¥rmihalsDivhékrein the
termnals are respectively arranged at each end of

printingheateiabpontaiver s skbond deoredtiRchbedrdi dignprizid: ai m 69
or claim70, wherein the printing material container

| s fiedttdeoivadolaadt 0 t he printing apparatus by being

inserted in a prescribed insertion direction,

JO 1 A0 \MEOUp THat iIREIDAPE d(blurality of first terminals, at least one second
terminal and at least one third terminal, wherein:

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

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

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

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

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

- multiple rows, and

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

~among the one or multiple rows.
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wherein the first row and the second row are arranged
general ly orthogonal wth respect to the insertion
J0122083Weet i on, and wherein the fdrst row is arranged
PFO4P470r t her towards the insertion direction side than the
second row. 5 72. A board according to any one of
clains 69 to 71, wherein the printing materi al
container is attachable to the printing apparatus by

67. DRI RREbIE doRiM8SGRERGH | Nsertion diTection,

wherein the first row and the second row are arranged

IBNELhR]ela¥t Qﬁ& tﬂﬁlgép RBhtact oMiddid BERRS tjé)cetnIEI9 torﬁl@rattdgé]st one

direction, wherel n the contact porfions arran
Secorgoccaﬁa&ppgr%m the first row and the contact portions
arranged so as to formthe second row are arranged in
a staggered arrangenent. 15 73. A board according to
any one of clainms 66 to 72, wherein the printing
68. nﬂttﬁfalrél'acgémﬁﬁfgb Elair§ 681dradllAPh B hh@ink ReIRFIiR) bPSecond
appar at us eing inserted in a prescribed insertion
termirllg,ection, and wherein the at | east one third term na
conprises a portion disposed further fromthe mddle
OWhértin tigd BedRld G5RHBt hortRdndioFQRE ipiFaftystt dbhaltkdminals are
orthogonal to the insertion 20 direction than the
respeéiiyelg @Rlanged ab @aclpBha G operbivOdmongithePomDarF Fhuiaslo ey
to any one of clainms 66 to 73, wherein the term nals
include portions forned outside the respective rows
in which the respective contact portions are forned.
69. 2A bbard Acbarding: twoanyt aid of olRiras B6itBtEsNgaviied & hlurhlity of second
cont ai ner detachably attachable to a printing
termirmbpartetreia: t hat has a plurality of apparatus-side
termnals, wherein the printing material container
hidre sseooddotéastgertibhe obtier dlueditpraf siengnd §&hR245 8Y¥Adranged
75 PFO4P470 a first device; and
with a part of the plurality of the first contact portions so as to form a first row,

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

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

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

the second row.

70. A board according to claim 69 having a plurality of third terminals,

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

' respectively arranged at each end of the second row.

71. A board according to claim 69 or claim 70,
wherein the printing material container is attachable to the printing apparatus

by being inserted in a prescribed insertion direction,
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a group of termnals for connection to the

apparatus-side termnals and conprising a plurality
J012206§W@Plr st terminal s, at | eas?4 one second term nal, and
PF04PHP | east one third terminal, wherein: 5 the plurality

of first termnals are connected to the first device;

t RBedin kR $ik st %m&dsé&fn@‘ ) areSark 9 ﬁgraII@ Jrﬁ?ogonal

second device; and at | east a portlon e at '| east

with @Q@eétmor%etl%éptl%ﬁldn‘e%tl@ﬁr anged rel ative to at least a
portion of the at |east one second termnal, wthout a

Sahdl whisFéih theFirdt@w istd1p4RRatReR, E%%sltﬁ@%seﬁ)ﬂgn direction
direction, for the detection of shorting between the

gdetﬁﬁnlﬂbksgﬁhjﬂﬂ@ second term nal and the at | east one
third termnal. 76. A board nountable on a printing
mat eri al contai ner detachably attachable to a
printing apparatus that has a plurality of
72.  apand UScaridi tesmy 68 of cidiRs @orotie  printing
mat eri al contai ner has second device, the board
CERPHdirs thg pridtn@mbtéridl cdaYAiRS: isatthchaBleOidPthefprinting apparatus
termnals for connection to the apparatus-side
by beihglindertd dinad freseeibpd isdenflol difedtiah,i ty of first
termnals, at |east one second termnal, and at | east
owkereimthedfitse rowngld, theheaycdind roivhere pirknglet tggnefall{ ior8iogonal
termnals are connected to the first device; 20 the at
with régest tortbe Seotidn deentioalarids connected to the second
device; the at least one third termnal is for the
wheregrethectordacopordhoostarrapgbd teveentd fremathel fdas rownred thecontact
termnal and the at least one third termnal; and at
portichgaptangegeo taisdo fofmtthe satohdasw avmertahgedlin @ stigyated s
| ocated adjacently to at |east a portion of the at
arrangeggst. one second termnal in at |east one direction.
25 77. A board according to claim75 or claim 76,
wherein wherein the printing material container is
attachable to the printing apparatus by being
13.  iAdeprdactardingpoeatyrinseef ¢tlaies 66 dn 7di recti on, and
J0122058W01 76 PF04P470 wherein view ng fromthe
iWaeretn e Rrinting material entaineriinaittaghelllh toghe pvistise apparatus

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

direction than the adjacent second contact portion.
74. A board according to any one of claims 66 to 73, wherein the terminals include
portions formed outside the respective rows in which the respective contact portions

are formed.

75. A board mountable on a printing material container detac_hably attachable to a

printing apparatus that has a plurality of apparatus-side terminals, wherein the

printing material container has second device, the board comprising:
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the at | east one second termnal is one of the at

| east one third termnal. 78. A board according to any
JO12206%0Qf clains 75 to 77, wherein 5 a nunber of
PF04P478r i nal s adj acent to the at |east one second terninal

anong the plurality of first termnals is smaller

tgamsﬂld%ggeg hPf termnals adjacent to the at |east

one t t'erm nal anong the plurality of first

t Srg'g&'ﬂ:? mﬁterﬁnaléf&"%ﬁﬁe@‘ﬁ%ﬂ&g 18 4 ?8 %@Xs—%fb% &rHidRs 4Rd

erein the at east one Irection 1s, or

compﬂgﬁgra' A Erality Spﬁpﬁrl%oarn%is a‘?l@ar BIRE | REGnd P&GLih4IC0nd at lf§5t one

di rection. accor |ng to any one cl ai ns

third minkl, WhgeRi:n the at |east one di rect| onis, or
conprises a conponent of, a lateral direction away

f ipRpaIRd 3¢ it td-Reha40 aﬁébwectécﬁt?‘%ilhe ﬁ'ﬁ%\s\//ﬂ:er oi n

according to any one clains 75 to ai m 80

the & iehS@She 988ondidrRfitdl M cbecRbd EQTRE k8&shPdevice; and
conponent of, a lateral direction towards an edge of

t Q@Iea§@8tp%i'tn&{ of Ak 82)eabt Qﬁé‘&ﬁﬁr@%@&h? a%n@etﬂ)%lgﬁb@go at

mat eri al contai ner detachably attachable

least ®poRlidrNEf SRPA RLYS ohd ¥k BEh PR A BoLR| aigala &1r8t féHminal
group that includes a plurality of first

there/tp@EAIN Gt fdade ohBdMeBELA, for tRé Wetddtion & shaeGRRdetween the at
apparatus-side termnals, and a plurality of third

least e BEESrdStepintifal bAd Ahe ak Seaseoneahidttermingal s Wi thin the
apparatus- side termnal group are arranged so as to
forma first row and second row, wherein 25 the
plurality of second apparatus-side ternmnals are

76. rAdpacd meahiable banrgethtiris @atdtial eddtabiertde@adtabdt attavhable to a
and the third apparatus-side termnals are

printingeaypacdtve ¢hyt bas aphediityadd apehatostsidé tédmensiecohereirote
wherei n each of the second apparatus-side termnals

printing0h 22068 YWONking? haPrRe4PAT eviseattjedemant! compaisingof t he
third apparatus-side termnals, wherein the printing
rafiesti devicecandai ner has second device, the board
conprising: a first device; and a group of terminals
c® efauipsi frigrminglsufosl donpecfior to the apwarahmt-sidedermimalst and
one 5 second termnal, and at |east one third

comprisiitgrh piralityneffirish: termlnals at least one second terminal, and at least one

third terminal, wherein:

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

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

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

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

77. A board according to claim 75 or claim 76, wherein

wherein the printing material container is attachable to the printing apparatus

" by being inserted in a prgsc_ribed in_sertion direction, and
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the plurality of first termnals are connected to the

first device and are respectively contactable to a
101220850¥@MEspondi ng term nal anongp t he first apparatus-side
PFOAP47@r mi nal s; the at |east one second terminal is

connected to the second device and is 10 respectively

C\Qﬂé Eﬁ ngmﬁné frofh ’Eh%r h@éﬁ%ﬂddu%g:tﬁ)ﬁrmer@rwe a?ﬂ‘I ct.mﬁ closest to

second apparat us- ermnals; and t “l'east one
the at! Igbéﬂjoﬁéegé'&m tér§1|rfaq) bhé ofjﬂlieegf 1638t Bhe %F?& tt%ﬁﬂna .
between the at  |east one second term nal and the a
| east one third termnal and is respectively
contactable to a corresponding term nal anong the

78. th'lfo@r@ﬁ@é’éﬁdidﬁééﬂﬁoﬁ@B%Bﬁ%@ 75 ta5z783vheﬁe poard
according to claim82 conprising a pl urallty of the

t?'n[:ﬁ‘mbbﬁbmé}%*lﬁals tb%ljd%gnf &5 PRChi waky oﬁQ@E%ﬁ@Pérﬁnﬁé] among the
each of the plurality of third apparatus-sid

pluralit 6P ©rm#HAISHE: srinllRPahsh aGEAHL Y thAnshR! d'ﬂ_f&?en@rto the at
claim 83, wherein the printing material container is

least @id BHRBRIrMIAA dmthghihe Hliragty2PPfRfsRtdiminbls. bei ng
inserted in a prescribed insertion direction, wherein,
in the printing apparatus, the first row and the
second row are arranged generally orthogonal wth

79.  rARHRaed atcorting tonGsl sndBlalhhd 25 ttb 8, whBEkik Bhavael«ish ohBe
apparatus-side ternmnals arranged so as to formthe

directionrist o enpviks 4 Bempppentadilia peeslaibiedrintéraion difgcaioged
so as to formthe second row are arranged in a
staggered arrangenent. J0122058W001 78 PF04P470 85. A
board nmountable on a printing material container

80. detbasththbtgordingadohaiyl end clabns b tat7Ongheppartiad ut lddsatbne
has a plurality of apparatus-side term nals, wherein

directiohds, @rc¢artpnigesnatempahergorft ailateral iiecsieo avaydeomcs, edge of
the board conprising: a first device; and 5 a term na

‘the cogta@opr-t hat includes a plurality of first termnals, at

| east one second termnal and at | east one third
term nal, wherein:

81. A board according to any one claims 75 to claim 80, wherein the at least one

direction is, or comprises a component of, a lateral direction towards an edge of the

container.

82. A board mountable on a printing material container detachably attachable to a

~ printing apparatus having a apparatus—side terminal group that includes a plurality of

first apparatus—side terminals, a plurality of second apparatus—side terminals, and a
plurality of third apparatus—side terminals, wherein terminals within the apparatus-—

side terminal group are arranged so as to form a first row and second row, wherein

the plurality of second apparatus—side terminals are respectively arranged at each

 end of the first row and the third apparatus—side terminals are respectively arranged

-at each end of the second row, wherein each of the second apparatus—side terminals
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the plurality of first termnals are connected to the

first device, the at | east one second termnal is
J0122068¥PHct ed to t he second deviice, the at | east one third
PF04P478r mi nal is for the detection of shorting between the

at 10 | east one second term nal and the at | east one

is adJ:SJHnEQOta%VBf%Ie thﬁg%lapglfatﬁgl% Jee{ i vh?e?ei%nthe printing material

clrcunferenti al a port|0n 0
contaffisf %H%%E?H& 'd@‘/lcgd&% i¥ar I&@m‘bp'sfn termnal facing a

portion o he circunferentia ge of the second

tgrﬁ%m@éw@@dan% portion of the circunferential edge of
the one first terminal facing another portion of the

Ch it 6f etbdidlls %gﬁﬁrlglﬁllgtalﬂ'ﬁuﬁaqﬁweg fit & {e-Rfals, 1o Iéa’%@ one

| ength of the portion of circunferential edge of the

seconﬂmeFﬂinta?raﬁﬁ‘drﬁlleéﬁ SrRNGRYd tel Rl Wddrepf the portion of
the circunferential edge of the one first terminal.

Bfhe AluRdiey Af REQHinlHald SredddhrRBEadPto HAFiFEE f29ideOarftPare
wherein the at least one third termnal is closer to

respeéidelRlcoh@R%ibIONE SEHPEUhohEME RAhinkNaRoARYh&Firdthdpphidtsk-side
20 termnals. 87. A board according to any one of

termirdi@i s 66 to 86, wherein the at | east one second
termnal is arranged closer in a lateral direction to
atheestdeadt ond18e by Grinlianis adnrdedsd tatiROEEEHY Mvienshd is
of the first termnals. 25 88. A board according to

respedtivelpaentictallaitom &orédpobdingWeahi@ahnainbeg ehasec@id dmasitus—
two said second termnals and at |east a portion of

side t@atihalef akdie first termnals is arranged laterally
bet ween the two said second term nals. J0122058W01 79
RiF@4R4€8st8&he thibibtarthireat ¢ofaki thg dedeatiyn ohehatinglbeitwsebhe at
to 88, wherein the first device is a nenory for

least eeosecund tehmimahtahdhhe et ddashgne dhird eepninat amjisnespedtitely
contained in the printing naterial container. 5 90. A

- contatiabledtcag cormispgnding berynioal enefngcihai by dG pacat89; sidd bermiinals.

the second device is a sensor for determning an
anount of printing material contained in the printing

mat eri al contai ner. _ _
83. A board according to claim 82 comprising a plurality of the third terminals

being respectively contactable to each of the plurality of third apparatus—side

terminals.

- 84 A board according to claim 82 or claim 83,

wherein the printing material container is attachable to the printing apparatus
by being inserted in a prescribed insertion.direction,
| wherein, in the printing apparatus, the first row and the second row are
arra_nged generally orthogonal with respect to the insertion direction, and

wherein the apparatus—side terminals arranged so as to form the first row and

- .the apparatus—side terminals arranged so as to form the se_cond row are arranged in

‘a staggered arrangement.
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10 91. A board according to any one of clainms 66 to

90, wherein the second device is operated by a higher
J0122068V9lge than the first deviZ8e. 92. A board according
PFO4P478 any one of claims 66 to 91, the container

containing printing material for supply to the

85. PAI B8 AMRAI8 WS p%@ir%gma&rm%%qtﬁﬁﬂﬂ%%bqya&g% ble to a

one of clains 66 to erein a sai t'erm na

printingS ap %4 86GhaP Rad a PGS NSRS -Eigk teAmiNasalvHerfs ongl
termnal. 94. A board according to any one of clalns

printifBmbfer?d coWRRh&! Mhst &chBe9icel thdBoardbdnfdiEingl group

are arranged so as to formone or nultiple rows, and

WR&ir & BevAcSaind second terminal is respectively
arranged at each end of one row anong the one or

mz”t&tirﬁhﬁl FroVp -th%inclﬁdl@@%rﬂu:%ﬁﬁbﬂhfﬂi tePmiAg)s, Qﬂﬁaagf one second
clains 66 to 94, 25 wherein termnals of the term nal

termirtl QHR 22N16aANIANGAd t3PmRs], whet@ihm a first row and a
second row, wherein a said second termnal is
r @epslGEdINE bY findt RAGRAIRireeasithettdl &f thdrstfdetidle, r ow,
J0122058W01 80 PF04P470 and wherein the at | east one
tther £t le@stomAbeddhdferdGE ks aénrleRasd tOBee Bécdritieddwies,
ends of the second row. 96. A board according to claim
Othe 4t lehst endrthiRbtemirtal 3 fdrihel ddi¥ciidn bhiksHibg bEtwass the at
and the third termnals are respectively arranged at

least eac hesordl Girmira asé cloandt teaist ofié .thidd heanidalaccording to
claim95 or claim96, wherein the printing materi al
ceatthadfndre tesmatalsalcdmainh eirtomfdrentiali exigeng papipar af tise 10
by being inserted in a prescribed insertion direction,

circumfleesretiah etlbe of ithes thirdverainhl tfadng equmtion @fithe eiranmésrgetial edge
generally orthogonal wth respect to the insertion

of thedieceot iterminahahdvnepdian ohthe ¢ireimicosmtial edee afiglee one first
further towards the insertion direction

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

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

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

86. A board according to any one of claims 66 to 85, wherein the at least one
third terminal is closer to the at least one second terminal than any of the first

terminals.

- 87. A board according to any one of claims 66 to 86, wherein the at least one
- second terminal is arranged closer in a lateral direction to an edge of the board than

at least a portion of each of the first terminals.

- 88.. A board according to any one of claims 66 to 87, wherein there are at least
two said second terminals and at least a portion of each of the first terminals is

arranged laterally between the two said second terminals.
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side than the second row. 15 98. A board according to
any one of clains 95 to 97, wherein the printing
J012204¥e?li al container is attaclable to the printing
PF04PHBparatus by being inserted in a prescribed insertion
direction, wherein the first row and the second row
are arranged generally orthogonal 20 with respect to
the insertion direction, and wherein term nals

89. AA'KYWEAcSG-dfy {CarfyPbia Bh@!aﬁr‘l‘@ 36 tb VY, APErdif AR tFl‘?"éts'dewc.e is a
arranged so as to formthe second row are arranged In

memofy %ra%?%@dnfﬂﬁ@tn&?@%ngztoqgne pyi %awrc@hf‘ﬁnéd)lrﬁﬂ%
one of clains 66 to 94 5 wher ei erm nals of the

printifEhdt &1l cOhisrare arranged so as to forma single
row, wherein the at | east one second termnal is
arranged at an end of the single row, J0122058WX01 81
PFO4P470 and wherein the at |east one third term na

90. | A WaF@REESHdER RSarfyOomeof BGRhEE6 18 dAGMABEIY th&WBEShd device is
fromthe at | east one second term nal arranged at the

a sen€dtfor db8ékmirinD @A h ABE OF Prindink nABMalodthtBhe 8 iRt pBRting
to 99, wherein the at least one 5 third term na
materilicbatneky. t he at | east one second termnal. 101. A
board according to any one of the clains 66 to 100,
wherein there are at |least two said second term nals
and each of the first terminals is arranged laterally
91.  bAtbyaed at b dingtosaiytorseedaldini2 66ita D0swhetkid @R séchrahdélice is
according to any one of clainms 66 to 101, wherein the
operatdd byeadtgheneolthpe tichrt drenfinsaldevigef urt her used to det ect
whet her the printing material container is attached
to the printing apparatus. 15 103. A board accordi ng
to claim102, wherein the plurality of first termnals
92. | Adloaddsceordingitncanyesne ofatlaims 66 to 91, the container containing

printing material for supply to the printing apparatus.

a3. A board according to any one of claims 66 to 92, wherein a said third terminal

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

94, A board according to any one of claims 66 to 93, wherein terminals of the
terminal group are arranged so as to form one or multiple rows, and

wherein a said second terminal is respectively arranged at each end of one

" row among the one or muitiple rows.

95. . A board according to any one of claims 66 to 94,

wherein terminals of the terminal group are arranged so as to form a first row

" " and a second row,

wherein a said second terminal is respectively arranged at each end of the

first row,
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and wherein the third term nal used to detect whether

the printing material container is attached to the
JO122068W@Rli ng apparatus is short&d to the ground termnal.
PFO4P419 104. A board according to claim 103, wherein the

ground termnal and the third term nal used to detect

V"Qr‘?& W%ré R&he BE IdYst 30 e MR EtbAhinGOQ LA (ed'aﬁi 184 3&1%9&5‘ the two

he printing apparatus are integra forne
ends gf{],gg SePARBReNt in a single row 25 105 A board
according to claim102 or claim 103, wherein the
term nal group includes one or a plurality of the
third termnals used to detect whether the printing

96. NAlEIHr@lacEMAMrl RFEIains 981 t ached to the printing
apparatus, J0122058W01 82 PF04P470 and wherein the

t YR tﬁéi—s iDal dildaney BREAFd Bl Bhdhe kisird @&ediAAIB Qe
by the printing apparatus, on the basis of a nunber

respedfifeiPABtankO aOkatMen@ne thE sbb&qdﬂd%.w ity of third
termnals used to detect whether the printing nmateri al
container is attached to the printing apparatus. 5
106. A board nountable on a printing nmateri al

97. CAdoaidatcsleingcioadlkim 85toacdall ®6,t0 a printing
apparatus that has a plurality of apparatus-side
t @heateiratiss prdiLmatddd coptdindd i8 Gittahableado th@ndrétirgr apparatus
has a second device, the board conprising: a first

by beig\insgtedinth pfesaribed ingeatiogdireptibmat i ncl udes at | east
a plurality of first termnals, at |east one cut-out
pehéiednshd fitsh rotvi arfd ther sspadtroweaars etcamg@et @eneradly orthogonal
nounted on the printing material container can be

with ressetttedhannkertioh drsttiome third term nal, wherein:
the plurality of first termnals are connectable to
tdred Wheistin ey fickk rawds reespreet ifurhgr tawsrts dlee indeirtign direction
contact portion for contacting a correspondi ng

side thay thens¢camdoow. t he 15 plurality of apparatus-side
termnals, the at |east one second terminal is
connectable to the second device and includes a
second contact portion for contacting a correspondi ng

98. tAbeardpcenrding tormnypeng af fleimpPd to 97,

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

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

_ with respect to the insertion direction,

and wherein terminals arranged so as to form the first row and terminals

‘arranged so as to form the second row are arranged in a staggered arrangement.

99. A board according to any one of claims 66 to 94,

wherein terminals of the terminal group are arranged so as to form a single.

- row, .

wherein the at least one second terminal is arranged at an end of the single

- row,.
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apparatus-side-ternmnals, the at |east one third
ermnal is for the detection of shorting between the
;‘;102410 WPlast 20 one second ter$final and the at |east one
ird termnal and includes a third contact portion
for contacting a correspondi ng term nal anong the
Phid @dhieksin @he ap RRIsBIOHE third @errhifhINks NRtshge W RIIBS skated
on the printing naterial container, the at |east one
adjacéhtly thwaed fdel thedst lheohs sbosid aftmathl ApRRELY at @hé BAdJAt
| east one second contact portion, 25 when nounted on
the printing material container, the at |east one
second contact portion, the plurality of the first
100. cArdcaed aposrdirens, aranond becRims 663b WNevhiehdin dhe amtiedst one
portion are arranged so as to formone or nultiple
third tedbmwinal andodOdLE58¥8a4t 83e sPEAHPEFMindlen mount ed on
the printing material container, the at |east one
second contact portion is arranged at an end of one
row anong the one or nultiple rows. 107. A printing
101. nAtberirdbcoodirng toeanyharwd afjthclained 66 herl@0nwhelsdatickre are at
according to any 5 one of clains 66 to 106. 108. A
least pwé neidragcaph deratiogs lradi saghatftthe et tdvetimtle inapangdd lagerally
material container according to any one of clains 21
betwegp t66 tandsaidDFecond te@@inals. pri nti ng appar at us accor di ng
to claim108, the printing apparatus having an
apparat us-side ternminal group that includes a
plurality of first apparatus-side termnals,
102. pr\l!Pnoard agcarflingdeany aspef oleins 66 de 10dr whemllrstheantjleast one
plurality of third apparatus-side term nals, wherein
third ﬁeémrﬁaha"l rikier ispd todetgnianhather Hialerinténainateriaj reontringres
arranged so as to 15 forma first row and second row,
attachgddioging rrigding|apparatus of second appar at us- si de
term nals are respectively arranged at each end of
the first row and the third apparatus-side term nals
are respectively arranged at each end of the second
103 %i’/" g‘f"éﬁ"ﬂ'”é&@r?%f"l second appar at us- si de

term pal s a ent to, a the third 20
a"ﬁ%%’?%th@ @p@ét\t g?ﬁf&i}id:pgmmg[%mc udes a ground terminal,
and wherein the third terminal used to detect whether the printing material

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

104. A board according to claim 103,

wherein the ground terminal and the third terminal used to detect whether the

- printing material container is attached to the printing apparatus are integrally formed

by a single component in a single row.

105. . . A board according to claim 102 or claim 103, o

_ wherein the terminal group includes one or a plurality of the third terminals

‘used to detect whether '_che printing material container is attached to the printing

apparatus,
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mherein the first, second and third apparatus side
rmnals are connected to respective ones of the
§§i§P'WQ9 second and third ternfhals of the printing
terial container. 25 110. A nethod of preparing a
printing material container, the nethod conprising:
NMaHathkgeid theayse af ey shﬂgng Malél¥al QBAtAMherCls A BrfiRed Qy the
106 to a printing material container. J0122058WX01 84
printif-Qf4€us] b thé baeishuTcth AlimP&CRAd bo&tian RFithé bRE or the plurality
materi al container conprising: providing a printing
of thirhterriiddls 0osd 86 detecAGAtHEMEhd pridting MBErf ceh@difg: id kttached
to 65 with a board according to any one of clains 66
to thd pridfdeg apywetafusl | i ng the printing material container
with printing material, whereby the second device is
able to detect the printing 5 material in the printing
mat eri al container. 112. A nethod according to claim
106. 1AGwrd ciainmabld bn avpenidnd mizbeigrcontding detbehakay at@ichable to a
ink. 10 113. A board connectable to a printing
printizppreraatius thathahaplaraptwobbppiayaals—sidpaeahinals, gihéesin the
term nals, the board conprising: a termnal group that
printinghwitetéd cantinardidsty se¢orfd deticd, ahaiboatd comprikiegst one
second termnal and at |east one third term nal
whdirgti devicshandl ural ity of first termnals are
connected to a first device and respectively 15
i aéenminaleerbip thatdonludes apdeasit arplfiality ofifiesttienyirals, at least
corresponding termnal anong the plurality of
one culyedt APnsiigto whichi nedspectie satondkbmminel enwededdn the
_ .terminal is connectable to a second device and
printingyppiaties cantadas mandmminaerted andi adrleddronsothiratctarminad, wherein:
corresponding termnal anong the plurality of
the p'a@bw ﬂ%atstpa"emﬁl@raﬁemr@ec@%lq ke the firssaaviasend rgapgctively
erminal is for the detection of shorting between the
mC'udata finsg gontash @okidep iy sUArHRg a semrespending teanaloaeong the
thlgd termnal and jncludes a third contact portion
pluralify,p EﬁﬁFaﬁFlﬁ@e&eEBWﬁE%pondlng terminal anong the

the atqeelljsrtaclr{et Xecond teprgma?llsucsonsnleg’?at}le?f‘.cgntf?glsgcond device and includes a
second contact portion for contacting a corresponding terminal among the plurality of
apparatus—side—terminalis,

thé 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 mounted on the printing material container, the at least one third contact

portion is located adjacently to the 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 as to form one or multiple rows, and
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the at | east one second contact portion, the plurality

of the first contact 25 portions, and the at |east one
JOI22008WPY contact portion are a#F anged so as to form one
PEOAPYD mul ti ple rows, and the at |east one second contact

portion is arranged at an end of one row anong the

when GiRINGéd BHIthé RHAtIR® Whaterial container, the at least one second contact

portion is arranged at an end of one row among the one or multiple rows.

107. A printing material container having mounted thereon a board according to any

one of ctaims 66 to 106.

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

according to any one of claims 21 to 65 and 107.

109. A printing apparatus according to claim 108, the printing apparatus having an
apparatus—side terminal group that includes a plurality of first apparatus—side
terminals, a plurality of second apparatus—side terminals, and a plurality of third
apparatus—side terminals,

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

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

wherein each of the second apparatus—side terminals are adiacent to any of the third
apparatus—side terminals, and

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

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

- container.

110. A method of preparing a printing material container, the method comprising:
mounting a board according to any one of claims 66 to 106 to a printing material

container,
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J0122058W0O01 84
PF04P470

111. A method of preparing a printing material container comprising: providing a
printing material container according to any one of claims 21 to 65 with a hoard
according to any one of claims 66 to 106, and filling the printing material container
with printing material, whereby the second device is able to detect the printing

material in the printing material container.

112. A method according to claim 110 or claim 111, wherein the printing material is

ink.

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

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

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

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

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

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

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

among the one or multiple rows.



