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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
PFO4PETHNI CAL FI ELD [0001] The present -invention rel ates

in general to a printing matdrial contai ner

containing a printing material and a board nounted on

the printing materi al (xﬁggéﬁgﬁqONand relates in
particular to an arrang plurality of

{ PR(NITWC?NﬂT??ﬂﬁE%@ﬂTAﬁM,eAﬁﬁ'@@ﬂgﬁt ﬁo%ﬁﬁﬁﬁ%ﬂm

practice to equip i NAGRRIAL CISNTANRSRSY I n 1 nk jet

printers or other primting apparatus, w th a device,

for exanple, a nmenmory for storing information

relating to the ink. AseydiGROERELPN such ink 15

cartridges is another T CE, anpl e, a high
[000]4| t Ahe présentiinventiog.relates imienarg ionk printivg maeAsiotontainer

using a piezoelectric elenment) applied to higher
contafilinggerinking mdteridlr and adoardimbagiedoin tieprirtifg yhatédial container,

such cases, there are instances in which the ink
and relptasiidgartiaiar then priangemgniafyyar plunaitaroé tetrsiotisi dispdsed on

connected through termnals. There is proposed a
thesgtqogmraests. or preventing the information storage

medi um from shorti ng égéggﬂﬂggﬁgghﬂg 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]
[000BbWevieecetthgedrecibnal @@cemergsmmon practheve SWLiPMk cartridges

contenplate an ink cartridge having equi pped with a
usedghlinkajedttprimérsdenoites printihg QppaRIEs, VAtHTBIHKEeARSH &andle, a

high voltage circuit, with termnals for one device
memandfdrhetoting infoahstidrorelativd bethadki ARo HEpdseldndrs sikdmphk

of cartridge, there was a risk that shorting could
cartridgegris betiheenleviwet &orndxaalplé,or highesoltage dir¢uizdeand reRRining ink

termnal for the another device. Such shorting caused
leveltdeospr odihe m wézqpdesiibl demantgpptiod thdighek veRaEe tilgetHer driving

to the printing apparatus in which the ink cartridge
voltagg ofitthe crawalory Thi sughr oddesnthiese ot instantexdintwhichkhe ink cartridge

PFO4P47* ]
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,
PFO4RdiAer . DI SCLOSURE OF THE | NVENTI ON 5 [ 0004] An _
advant age of some aspects of the present invention is

to provide a printing material container having a

[ toy: . Qf ' in d e to the rintjn,
carfiddes. bivte ¥ pisBl %§wa¥4?ﬁéoeée%eﬁ?%ﬁ%sbawgmgﬁgeg@g@au g
L ehart t term nals can be prevented or

mat%‘é%égg&é%gwg%]t\gﬁggi rs;e aspect of the invention

provides a printing naterial container 10 detachably
attachable to a printing apparatus having a plurality

of apparat us-si dggbEhHE & fl',tf ”Q{/' R '(51 mat eri al

cont ai ner pertainrng—rg&ﬁﬁ%—ﬁffsﬁmasgegi”gfdtge e

' i f a,second de :
(00T ST PG et o e I RS thprovide a
prin@i'hﬁ %atfeﬁélm;d?ﬁ%iger ﬂLvihE% !u&qﬁﬁ%ﬁgﬁgﬂg#,%%rnﬂ (iia?rgéjgea%o the

| east one thi term nal . plrurali'ty ©

printiBE MAalS HRaihePIRE R PFiﬂtiRE gg {.ﬁl trgi\gl%s g%}r%ei%gbﬁ/a%hgor r%i?lg between

respectively include a first

terntiRAl &ahi POpRveRIdEsPYLpg ternm nal  anong the
plurality of apparatus-side terminals. The at | east

[000B)e ACMmRbdsHEItBMBk ihventiPNHGSIRY 4 Briﬁx{j\ggr ﬁ’?ﬁ%ﬂ@?.ﬁﬁ%%

and i ncludes a second contact portion

detadhably 2 698BIeNS 4 BFALiAA h L Wi Gati _-
o aeneplend, 4 BHIMING opPUTARG: hARE o Hikelly of honpratus-side

terntiedl &1 TWd pristid©matd1fal d@hesihéOper®bin Oc{otﬂh@%rg LYPER Jfife

at | east one 20 second term nal an he at [east one
invetition doipristdalfirandeling| 4desor H@J'iééj_aﬁ@rétéﬁ:hinapgfﬁdpofhat includes
for contacting a corresponding termnnal anong e
a plyrblityadfi fingt @érrdipplar & KasEbAS sebOhdtdIRlital ahditabadtCand third
one second contact portion, the plurality of the first
termirgenht Blet plupdityiodrizst tarehitdle ané cbrASIte@NB thBiflsk SONLEGhd
portion are arranged so as to formone or multiple
respectigely Thdudd a lfigsistordiaet BEUNIfof Wbn8Adting04 Eb@Bspdhding terminal
arranged at an end of one 25 row anong the one or
amomgithe plueality\ws .app 063 sidec terdiimgs.t Thd BelepEt Bhé BEcond terminal is
materi al container pertaining to the first aspect of
connefted tov e & enpndt deviec amdl irchideacd speorid enaadf pbhtRn for contacting
second termnals connected to the second device are
a coqpsmfgﬁgcg termined agroohg, thetdurebly of hpparetust-aide tanhinalNThe 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 [east one second contact portion, the plurality of the first contact

| portions, and the at least one third contact portion are arranged so as to form one or

multiple rows. The at least one second contact portion is arranged at an end of one

row among the one or multiple rows.

-.[0006] According to the printing material container pertaining to the first aspect of

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

- second device are arranged at the ends, whereby other contact portions adjacent to
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3 the second contact portions are fewer in nunber,
and consequently the second termnals have |ess
PFO4Pdkel i hood of shorting to terninals include other
contact portions. Accordingly, damage to the printing
mat eri al container or printing apparatus caused by

the $€66nd B@ﬁﬂabf‘?ofng&hts%e%ﬁ/\é? 1 ﬁgmggr, raﬁglﬂ%%geql.getnl[tﬁgt%z] se%ond

second aspec I nventi on provides pri

termRERMHak 16 EIAIRGSEd of %h@ftﬂ%béoy‘%etm%@n{cﬁc}eoot%eprcicnq{aic@ Dortions.

~apparatus having a plurality of apparatus-side

Accbﬁdiﬁ%?,a&aﬁﬂag-ghﬁ e [ﬂ%tﬂ% lﬁﬁ‘é&fé{l %E.nfa{?rﬁgraclrnﬁji’ntﬁ'\l%;%)?aaétﬂg caused

to the second aspect o nventi on conp

by duchShot@Vd 641 b8 pPERRREd S ¥LGGe2 9rOUp Of term nals

for connection to the apparatus-side term nals afd
000PTPr A $eB&hd FichY iffertt] {deb SriMkiRE FatefbL 5

[ on:gpsecond tgﬁﬁ&ng{ ; grﬁd eé{tioﬁzaggg' Sn?ﬁ'ﬁ?é’%{ gr%rll nogflq.gilner

detabh@bl! Hb@ithbl¥ toOf pfihfist abSiratiahsifd g pmﬁﬁpéﬁgpp}agattﬂgside
first device. The at | east one second ‘term nal s

terntiQAIBETHEPribtind ARG WALARY E8taifiing BATE s%cgﬂﬂ taisBQcto‘gf the
the at least one third termnal 1s arranged relative

invehtioRicol@rists a et He@De 04 sbBShPleli€dS) oRNE FaCPRMals for
termnal, wthout a said first termnal therebetween

connigttioh toethetapparatds+$€d t&mindIrantiN@rilitshed b QNrdPryOdf first
shorting between the at |east one second termnal an

ternitds, adt [b&stsdneO$is: onli tofmina® rdidN! leadtOSHBINACERREHANITR P plurality
the printing material container pertaining to the

of fistderminaspeetconabotdieto Meefirtst Aavical Theasleadt RPkdeRBn8%terminaf
the at least one third ternminal is arranged relative

is canpeated watite seqoadideviteofttibastal pbi@Rlt of ke R8686one third
termnal, wthout a said first 20 term nal

termired ieberensehrdlativ td eakbsbae oitice of ithd at Atis@ oh8sebbnd terminal,
shorting between the portion of the at |east one

witheuti a daiddirat berimival thetebepoténim of lebbeoaé direatibn,dBE the detection
second term nal have a greater tendency to occur than

- of shoiing batyveaset theert lehst $ng secdrat thrmival aaddht he |lsee@nd third

term nal. Accordingly, in the event that the shorting
termigsl.wveen the first terminal and the second terninal
curs by a drop of ink or foreign matter, it is _
[000$11C gHiseopging it dhg printing tnhatesihboedntaipebeereanng frethposédand aspect
of the, at least one third term nal and the potion of
of the javentioneakleagha postionof the et fedst ainedhivd darminabisdarranged
detected as anomaly. As a result, damage to the

relatiyeitRiatigashea aeition efoeatlerstoengeesrndiprapphreitheit a said first

caused by PF04P47* . ,
termlnaPa'uerebgq:ween in at least one direction. As a result, shorting between the

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

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

second term nal can be prevented or reduced. [0009] A
PFO4PATr d aspect of the invention provides a printing

mat eri al contai ner detachabldy mountable to a printing

apparatus having a plurality of apparatus-side 5

a sHo@t"{if%] BétweenTthe st BdrnlBalBH el e SRAURIARGI BSS B"é“p?%:\F i ted or

e third aspect of the invention conprises a
redftydi ce, a second device, a group of terminals for
connection to the apparatus-side tern1na|s and

[000XINP A Wiirdaspebt Bf Bld Y eRfiork 'pFé‘\Fldest £ o : ﬂ Snat@fial &ﬁ'ﬁ%mer

one second term nal, and at | east one term

detatih@blpl 6 @Hthbl toof piflh{"ﬁé abSIratNAhSike § pmﬁﬁf:&iegpﬂa?awgemde

first device. The at | east one second termna

terriGAIBETHEPribtngd hatSRA QRALARY S&1aifhhe RithkaRRY &B@c{ Hf H‘Q‘;

terminal is for the detection of shorting between 't

inveAtioh @afiprie8s aFREDAEVIES A BEnRBEViEN S BloubeFter@BiIs for
third termnal. At least a portion of the at [east one

conrdutiotl toethel dpphrdtts+Hdat &thinald]Aa¥nhprising é‘ﬁ)ldrgﬁﬁft offirst
portion of the at |east one second termnal in at

termieis,tatdegst dher eiondnterchinal, QR4 1868061 Hrd R bl The plurality
printing material container pertaining to the thir

of fiet geainals arthwnnBytdt icothe fitlst ldeask. ANHAL 420 bk ée'%%nattermmal
| east one third termnal is |located adjacently to at

is cdnpastedatopidiet semondfdei/ive. Thelhdsistost SHORAmiRN W Fi the
As a result, shorting between the portion of the at
detebtas tof shertingi bedwken theat |end dneesqpoht aBrmdihal £ th at least one
| east one second ternminal have a greater tendency to
thirddecminal. triesstoz porigprbef thecat RAst bee third terndnsliipabcasd
the second termnal. Accordingly, in the event that
adjageidlysteoatt least a betbiveeof theeat least obesatorad tanthdlie at least one
second term nal occurs by a drop of ink or foreign
direqdiort er, it is highly likely that the shorting between
ortion of the at least one third termnal and
EOUTQﬂ ardine de theeriating eeaterieheordevendettaimingitd tid Hord aspect of
occurs, and is detected as anonaly. As a result,
the 'a\éﬁﬂ;@@ gbleagk apdrtien af theetldast coerthiitermipal BJocated
printing apparatus caused by a shorting between the
adJa"fel”F'é'tmt%r ﬂi’ﬂaﬂ Peritient efcthecatonast ers aeerald teaminzd As a result,
revent ed reduced. [0011] A fourth aspect of the
Sh°"ﬁp BetesH Pd%?i"H%% ofthe\et legskwenerthisd teoninal ard the potion of the

I table to a printing apparatus having a
at le %3:)%}%2%%)/ r{géﬂlp@l’ havesa g@qq%gf)tende%cy pcg occur than shor%ng 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 secand terminal also occurs, and is
detected as anomaly. As a result, damage to the printing material container or
printing apparatus caused by a shorting between the first terminal and the second
terminal can be preveﬁted or reduced.

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

detachably mountable to a printing apparatus having a apparatus—side terminal group.
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PFO4P47* 5 The apparatus-side termnal group includes
a plurality of first apparatus-side termnals, a
PFO@¥tal ity of second apparatus-side terminals, and a
plurality of third apparatussside terminals.
Termnals within the apparatus-side tern1naldgroup $Le
- 0 f | LSt r d cond row.

The RS 5as il R T helb i o PRI BN SR aPad Bl d;
rhifgRes tiwali : . e fir r QW ,
e P L8 o Rer 12 i PPl S paehi%rfe@%vﬁ”t ird
0984k : e c e ol Q e
B o eAr AR P WA PR B AN 518 B B are

arrahBed sblis'd RPRAY BN Sow AR L&HN3LS Thl_][b?urg[i. L Qgcotndof

material container pertaining to the our aspec
appiﬂ%@ué-@‘/&r‘iérﬁﬁha‘l"@gﬁy ﬁ%ﬁ?cﬁvélw Srang8Y laf Gach eﬁﬁ%‘%f{ﬂF glrls'f fow and

device, a group o erm nal s conprising a plu

the Shird bpSdrat B-Bideepmindls ér%%ltspg_l_ eﬁ@%%qﬁéf E{ne?a# FP??)@ the

at least one third term nal. e pluralfity o

secdrtf FAW Hazhadfahe 2RB6Rd %Ppét‘&tﬁsh%icfej {eﬂnina‘?se}g gcﬁa@é]ﬂ. tﬁzﬁ%y of the

respectively contactable to a corresponding term

thirdiapigratie siderteFmindRP FhatgittedRatetia M Sithser -Blg?ta‘min% to, the
| east one second terminal is connected to the second

fourtiexs g tasiathe SnVSRAC I % sCPIEA AN alsd cBnd device, a group of
correspondi ng term nal anong the 15 second _
termimpaicatnpsishigtepluedlity RAIFst TdHmimdls,| R384stX¥He §dHdnd termhnal, and at
termnal is for the detection of shorting between the
leastibné ehisd temanscTHOGlUurelity sfofirs@RErhiRSs e | RARLC1RAG 0 the first
third termnal and is respectively contactable to a
devicornd spenekmgtivelynidntictabRNg 4 RerdeBhsetin@BRAiRSIUSnGHOfe first
termnals. [0012] The printing material container
appapatusaside rtgrrinalsh®hé atnédstasipesdcontl tbhRinal@ ddnneBtd b the
can afford working effects anal ogous to those of the
secopi devigrgamdhisereispéctivebntantaetatpetd ai ¢origspoddingeebiniral among the
aspect. The printing material container pertaining to
secondeappetatubradptomindls.t Tiee ahicant boa thiay tbenineide Fed the detection
practice in various forms, in the same nmanner as the
of sherting batyvennt el atl leasinerss Reconwhierminzt mhdithe ag isasttdhe third
first aspect. [0013] A fifth aspect of the invention
terminaband s respsptiviely egntantebledio a ontrabpreTdiSt atet et haing the third
attachable to a printing apparatus having a plurality
appapgtugpgide A¢fiioalsde termnals. The printing materia
ntainer pertaining to the fifth aspect of the
{001 fﬁv ehfta printinenPatesiad cantainertpartainios todhe downil agpecicef the

. and a term nal 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
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includes a plurality of first termnals, at |least one
second term nal and at | east one PF04P47* 6 third
PFO4Pd¥*fvi nal . The plurality of first terminals are
connected to the first devicea The at | east one
second termnal is connected to the Sﬁcogd dev!ce. :he
. ' inal _is for the tection. of |
i 0 TR S A e S
- i r ' I Each qf, the rm.na
#1408 e 485 B e SLLE Ll S L ore
. O ' f .t . hi rmnal, .fagin a
A SHEASTOL Y SR A TR A b
. ; i \ i erentl edge o
TR ndssa ol VIR Sl SR RS 0.
Y . i al .1.e n e . .
cro S S PPy S EAPACII gy D i
' i ' . . ortion.o
@ oA 1A% B0 Sl 4190 oS Y Dl o
: : ' t Ol i 0t teri t ai
oL AR A Aoaae e el e G Al SO0 e

circlifgthtiflfe dgB O FRAB tde@Bn@eMhih SIU 'ﬁn@rlgr&ttifn Y tgg grﬁ{?(l;n Lpe

third termnal is |onger than that of th on of

circlifferehtisl WHzero¥thi ahire d8@ninkl ifshsn&?fcmf,@ gﬁét SEfHY ;Fk?rlgi-r?a of the

As a result, shorting between the term na

circlimfreRGAldigh @ the dnelFa¥e téndiRaldr €at er tendency to

occur than shorting between the first termnal and the

[0014&c oAdcoridientonthle. prAH @l Ha@lay cohthildt S Pifimihe kb Ahe 6 aspect of
shorting between the first term nal and thé second

the ingemtiisralthe tangth obYhe perigh 6f cirblimflre MR Wdgd JFRhE&hird itbrminal is
is highly likely that the shorting between the

longg@othancthabbf thepadttidnedfStheodIr UnffieF shtlat el & 3F tROEnt #@st terminal.
potion of the at |east one second termi nal also

As aoesultssheatidg bstwisdretheethiasteambimlayid the s8coie trimindGhave a
damage to the printing material container or printing

greatgyjendenty aosad thyn ahettbig betyechahvdrbt tdihihall=Sid the second
term nal and the second term nal can be prevented or

terminadl hedrdingIR0ihsiheleaink tthatapeshortife beevédn e fitsk terminal and
provides a board nmountable on a printing naterial

the seganditaunindleecmtinablya dtdpacfiakloe foxeign matiet| ibds highly likely that
apparatus that has a plurality of apparatus-side

the shertinmbeiaveenHdemdrtion 0 thetléast operthadterminakase tiongotion of

device. The 25 board pertaining to the sixth aspect of
the atfeastrnentqcomnddenminakalse adcurs tandéy idetecdad aa arfoeraly. ed a result,

group that includes a plurality of first termnals, at:
damagg 4ot thg peinkiwe dnaterial apmtainer or printing apparatus caused by a shorting

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

first device and respectively include a first contact portion for contacting a
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and at least one third termnal. The plurality of
first termnals are connected to the first device and

PFO4Pd&hect i vely include a first contact portion for
contacting a PFO4P47* 7 corr&sponding term nal anong
the plurality of apparatus-side termnals. The at

corrle%ﬁ%ding@@rnﬁﬁ&l%ﬁﬂfﬁj@ﬂ“alk? o‘f%gﬁ%%rtl?sb—ls del eanri]neeil?.oTr{'ne at least

second device and I’ nc es a sec contact  por

oneféércoﬁ@%ﬁﬁih%fnig &nﬁQEfaﬁFeofﬂqg*g]?eécﬁ{dr@%e %E&aﬂ%hﬁn{'e

. Gl
plurality of apparatus-si erm nal's e at 1eas

corl o Gl BT SRS o
apphiR@gd - sttt dr Rl 8l Rhst ARG thiPg tUl8Sa8s FhY {Pﬂi SULASE of
port|0n for ContaCtlng a correspondi ng term na anong

shoftiiy BdtWedhithy a@fleRARRALA SN tEEminGl ﬂcp?rl at I-Qggli éﬁ%gzhird terminal

| east one second contact portion, e plural

and ifBuddd §thic@RbAGCt OISR Rs: cRdctiflea ?%rl{cegﬁatndi Rg %%rtrnmhgldamong

contact portion are arranged so as orm on

the Plrdlitp| oF dpR¥atudiddterhfiRRl. PRE 26 REQDYINE QRERS] c%ﬁteacgﬁgrtion,

portion is arranged at an end of one row anobng

the pluraiitytdfphe ﬂr@&’@entﬁ@@%@ﬂticfhs?ﬁﬂ@ Bhd) 2B RRRE bn@fthir % ontact portion
i nvention provides a board nountable on a printing

are ambegddbo 69Rb &bﬁ\@bngﬂr&ﬁﬁ]EF!eyr&Hst. ThBaR!I18adtCr SLddMd Mhtact
apparatus that has a plura

Pecond

ity of apparatus-side

porticerigiaredrged B @npsidéf Wk PR QRiodk theRINAI diehultidfe B&FONd
device. The board pertaining to the seventh aspect of

[0016he Arsesphitossppeblor kbesv@ntiohProdays 66 oaPdl rountalds YWl printing
of term nals for connection to the apparatus-side

materéal montdiseradetaclatpy attiaBhaltle tolalpahting agfarbiusSthat has a plurality
termnals, at |east one second termnal, and at | east

of agpeeatusi-side teemimiaisall he Phriatipl inatetibl c &ftafrier $ias ts@eBhAbSice. The
are connected to the first device. The at | east one

boardasstaining taithalseventbaizpect efithioiriveatise congridey adfrst Abvice and
| east a portion of the at least one third termnal is

a graur efntpethinads fari samnectian th ¢hstappamebud-iside tfrmiduds ahd comprising a
| east 20 one second termnal, wthout a said first

pluralisy of fisst teminale phderstioneatedosdderromel, adt raé déasarnef tiird
the detection of shorting between the at | east one

- termiywbothe ploratity@f fisstgtermirmlaard casnectad to he dirstedevioal The at

[0017] A eighth aspect of the invention provides a
leastong gecrndrteaminal incennected taghe sacend dévicortleast a portion of
. detachably attachable to a printing apparatus that has
the af Igasirong %ll’yrd temmital ipprapagesredatiee tephlaaat s.poFtien of the at least

rinting material 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 [east one second terminal and
the at least one third terminal.

[0017] A eighth aspect of the invention provides a board mountable on a printing
material container detachably attachable to a printing apparatus that has a plurality

of apparatus—side terminals. The printing material container has second device. The

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

group of terminals for connection to the apparatus—side terminals and comprising a

- plurality of first terminals, at least one second terminal, and at least one third
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board pertaining to the eighth aspect of the invention
conprises a first device and a group of termnals for
PF04P4fhecti on to the apparatus-side terninals and
conprising a plurality of figst termnals, at |east
one second ternminal, and at |east one third PFO4P47* 8

terrﬁlﬁﬁmalplur-ghﬁj HJ&%'tE{ Iaef :;rjercst ntece: %—Esﬁrsgﬁ'lgwce The at

connected to Vi

ieas‘i%@%cﬁaﬁﬁ %%h al i &QMQSFJ(F% Eh% #ec%n eo%gcfet -agﬁé?ﬁt onhe third

| east one 't term na

tern%hQIrlE'fegtWeeHg\Fe%ﬂohrb? ﬁ%{ﬂlﬁ%ﬁét\n&%ﬂ t?tscagqg?sttegrg] ??a(:‘. Jwat%?minal

| east one third |'eas

andtth§ a@%és@%‘é Pia tlteprhfngl At IERLE Qﬁl)rt oh #)ﬁl%t leas one éhird

adj acently to at east a portio eas

ternﬁﬁ&lngoéaﬁémaaﬁicenty t8lat! |§é’3ﬁt ;%Wloqlcgecglglaqr]eagt dg)nleSlecond terminal

ni nt h aspect e I nvention provi

in afe4Bt 8kt |irRBtignPrinting material contai ner detachably
attachable to a printing apparatus having a apparatus-

[001B]de At Qh#H BHecloPYRe 'imfnubﬂfdrwﬁ% ?al:lQJaP& mdfutr1¥alﬂ£ on '{ Bhinting

appar at us-si de term nal's ity of secon

matéﬂi’aﬂwo@ntélﬁersﬂéi‘%chﬁi@a@@cﬁab@r{@ @pﬂht‘ﬂﬁ@%ﬂ%&\ﬁfs leﬁéﬂa apparatus—

apparatus-side termnals. Termnals wt
sideaRPAINAl biSoupl et trRINE3ad pRFAHD offrfﬁstaéég?d?gﬁ%-éﬂeat%{m.als, a

forma first row and second row. The pluralit

plur§lRg @G copRd &b AratifI-dR el RFMirAd, %n@raepluf:aﬁﬁp%@tthtyg |a)5pa atus—side
arranged at each end of the first row and t ra

termaparPdrutngs dethil EdThhddratd-8ideasPambl Er%ué é}'@rﬁp&eg@dasto as to
each end of the second row Each of the 15 second

formap fiestatousasd decdrey FiwIahe piGrafie) of €8¢ orfPap¥afs—5ild8 terminals are
third apparatus-side termnals. The printing nmaterial

respectitely merangad as each@ndexfithe firdhewand dhdekitbpharatdL-side
the ninth aspect of the invention conprises a first

termilmls e errgheatigelp upraofcet @t rabhlesid cFaRPrdesbA@ réw. Each of the
plurality of first termnals, at |east one second

secondravpaedtyuseaide d¢rnieastis adacetnthia anyt ef thentlird Aharatus—side

rrr|iolurallty of first termnals are connected to the

termirials tTheawintingamete?al apetairesfest sevehy degitkathalboard pedaining to
correspondi ng term nal anmong the first apparatus- side

the nigihespeict of The inventieasormpnises eclinst deeicei aval a gBoup of terminals
connected to the second device and is respectively

comszroﬁw%netpémbtw of frst dermeisplsndt legst enerisrabndibemngnaihend at least one

ond _apparatus-side termnals. The at |east one

th'rdﬂﬁrwa{ drhei plarality of frsttteemitaiscets connettedtmthé figst device and
between the at | east one second term nal and the at

are rpgRaqtivehecempetpble o mpirresponding terminal among the first apparatus-

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

and is respectively contactable to a corresponding terminal among the second

apparatus—side terminals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at least one third termihal
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.
PFO4PEG19] A tenth aspect of the invention provides a

board nmountable on a printind@ material container

det achably attachable to a printing apparatus that has

of a ﬂa’tﬁsajsicfeyte?lﬁgl%?"’zr prlrﬂinéarﬁ %gnt%trgeﬁdqta%ggcggd dﬂ)ﬂece The

e printing nma con

boaﬁpﬂr@alﬁﬁgt@' ”chErPa%JL%t o?qgg' u%f‘e?]% Fw Ofrl'rptr%%slfg%l{sﬁ ewce and a

conpri ses a rst de termma

terniR8ll dHdE5 tﬁatghglruﬂlaé taé’pigltahw Basflrstte&e ﬁ%ls aj 2‘? g“%tse?;ﬁad terminal

second term nal one ird

and @5: WAk 'oﬁ'l)é tﬂfrdftbf1 mitnal. qlrhg]aﬂ'lallaﬁ}:%aBPﬁPsqqgﬁf%%Ps argeI hng'legted to the

first device econ
firstCRIVRS tred atth%J’ceon?eeg Tgo%n ?EecL?oa fe 988nd device. The
third termnal 1s for e de 5en's orting

at Ie*é@i VREMh- A e@tinhie@She def2Bhi H% L F@l S Bleast one
R TR sfptirne e

| east one third term na n1na|s as an

secdiid teviiY 8RE itRé 2R o"ﬁepcﬂrrP tQHnﬂEl tE'ggh %'frtﬁg %%?ersl s an

edge of the third termnal facing a portion of

circ@hfctbmtif ek | boRMIEPihd Bfc RREPAMLI SBd %"fllth@[ﬂﬁlr@ terminal facing
portion of the 10 circunferentia ed e of t one

a poFtidrBbf RS & mélﬁhfef'é’f%é'l%d?g%tfl%ﬁé sBR5Ad &H'nﬁlflalt 5| al_ﬁortion of the
circunferential edge of the second term na

circurefegéritisdle dEO @ f RRS Un@ Firef terflin S YREIRE %HBtI@r p%?iggn o tﬁ{'
third termnal is longer than that of the portion o

- circunfifererttial @dpé oF €Rd isab ot nidall T RINGLH bf She bEFIHANGY -

[ 0020] An el eventh aspect of the invention provides a

.clrctbﬁfaf‘ﬁtmbleﬁkabf eh@Bhied 1&nihaING iIsHEePRhAY Hlt SR IPEEN of the

detachably attachable to a printing apparatus that has

circumfepdntiahletlby obthappafittitermil®. termnals. The printing
material container has a second device. The board

[002@kr tAn alengntioadrvet eif ehe Miventispeebvidés bR ard vitintshle on a
conprises a first device and a terminal group that

printingohatdeis! abnlagestdedaqHabhabithyhafle td BdridtRigMppal Sus ahat has a
| east one cut-out portions into which a respective

pluraftc ohabrasatvisnaide erminats. Jhetdrintid@ npatient agntatieehasdla second
contai ner can be inserted and at | east one third

devigeed hee rhglard Fhgainpiaitathea glegénthi aspiect of thaadventibe comprises a first
connectable to the first device and respectively

devigerard el dermingli grotip dbatt wctudesratileastfzoplucaity af tfirstyteaminals, at
corresponding term nal anong the plurality of

least fnsaputrout sordions dnid which. a Fiseeativé eastndoteemied amslinted 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
PFO4B#Tral ity of apparatus-side-terminals. The at | east
one third termnal is for th® detection of shorting
between the at | east one second terminal and the at

moulngéhan Qﬁ@ phifting rﬁa%émfnéadntglﬂgr tnglaleq(gasst% sy ccinl%t %D%odftion is

port Ion for contact Ing a correspon erm

Iocaté@agla%lﬁlh} tyt u?lt %g,@ gh%&'%gﬁgwn{)ﬂa& ﬁak‘t‘? \ophen mounted on the

no

prmﬁl@@ﬁé‘t&%l cotnt‘ﬁné’tt th@%ﬂ% @%nggecg %@E?accttﬁgﬁgﬁ %Fé)gltxraiity of

| ocat ed adjacently to t eas one se con

the ﬁ%tdo‘ﬁ@actvgiﬁ'ﬂoﬁg’%deﬁeoﬁ IEQ& orﬂa”: td 9&?‘:@@‘% BBH n are arranged so

container, the at |east one seco

as té F&nPbHE %' 'n‘thlﬁle roW%eW‘h'eﬁ%o&ﬂQBQ)‘ﬁtth@gmrlt nge%wgl Egﬁtamer the

at least one t contact portion are arr
at ledst bRe BEHMPBENIRLL %Hdrp’s%rf‘é}y%d a‘{:“b%' 'fﬁ@UpBﬁg r&N a%%g the one
printing material contal ner e east one secon
or muifl@ebwortion is arranged at an end of one row anong
the one or multiple rows. [0021] A twelfth aspect of
[002tihe ARVRMtH agbdb&QAfltﬂssn@erh%r&owaeQ%cﬂ@a%%ohﬂeétable to a printing
printing apparatus that has a plurality of
appa?@Rtdbtifas b qRurlafityTbhapfaratiReseatAnPalst FhRivdrd Bekining to
the twel fth aspect of the invention conprises a
the twaifith Bdbe @ Sfufhel iIRGENtIAICEHIEBS s a %Mﬁ:ﬁbl' $rbuRfehbt inSludes a
termnals, at |east one second term nal and at | east
plurading of Airstcteripiats, Alleast e déoalitbimiabl £id &t 1da8t Bhoahsd
are connected to a first device and respectively
termirat| Udeplardlity of fieontaamingdObtd 6onicdited 05 LNst Agvide and
- corresponding termnal anong the plurality of
respepipeahainedude aéirstecoritaed portibaefoticohRaRtingQN o 8§ UHding terminal
termnal is 15 connectable to a second device and
amonigifieuplesality ©€ @pparatwntsidet tepoirtaloTHeost leadt 864 sBGondterminal is
correspondi ng term nal among the plurality of
COﬂnap’fﬁd?iQatQJs-S@ichd evive rmldsincilides atsecbadsiontard gdrtion for contacting
termnal is for the detection of shorting between the
a corgesHargyte tenminad aownd themianalily ehapriahatuatsideastmiaal. The at
third termnal and includes a third contact portion
leastfagye thingh teemined) imfardheatspertiimgf shearting dletamemghé heleast one
plurality of apparatus-side 20 termnals. The at | east
Secoeﬁée@@ea}rﬁﬁdcm aicleaploens third téreipdlandl inclpdes attherdfdons4ct
contact portions, and the at |east one third contact
Pm'%ﬁﬁ gntagiingp rca’ﬁ@éaosdinaéemrmnalmmm&mp!uramvtorF pbparatus-side
ows. The at | east one second contact portion is
termnggl,sa}ll'bg@téqasé,pr@n@@pdm@tact portion, the plurality of the first contact

_portions, and the at least one third contact portion are arranged so as to form one or

multiple rows. The at least one second contact portion is arranged at an end of one
row among the one or multiple rows.

[0022] The boards pertaining to the sixth to the twelfth aspects of the invention
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
PFO4PATenti on 25 can afford working effects anal ogous to

those of the printing materidl container pertaining

to the first to the fifth aspects respectively. The
manh@aElg%h@%FlBﬁhg'rﬁ]ﬂeplgl ¢dMRainsl Egﬁaﬂl%cﬁi%oeﬁ%ni" &tq%q:% f%th aspects

may be reduced to practice 1 h vari I

feeRFO4P47* 11 manner as the printing naterla

reﬂ%%ntg?ner pertaining to the first to the fifth aspects

[00278SPERL 2681 Y ank YRS ogggtsagﬂé(r%cﬁéﬁjm oé ha%gun%@ 8§ esctsfand

characteri zi ng features, aspects an vant ages 0

advdt8gdy esa pt‘e@léﬁﬂmdvgﬂtﬁ\ﬁ lelfl BE cfdfdorh rtﬂgndteggrrpttloen dof preferred

description of preferred enbodi ment's pres

embB ANt lbPEG e d BelEaBh %’-Ehe& of LtOMIRSY ﬁﬂeEF
DESCRI PTI ON OF THE DRAWNGS HIG 1 shoms a perspective

view of the construction of the printing apparatus
pertaining to an enbodi nent of the invention; 10 FI G

2 shows a per gpget iDESORIPTION cbﬁemEOBRtAmeson of the
i nk cartrldge_"6éFT5TﬁTﬁg‘T__TTT__TﬁﬁﬁﬁTﬁﬂﬂ“‘ FI GS.

BAFR.SheNowl agease Rivel Vi GPRRE LUREIOOHE of B PARKISL apparatus
pertaining to the enbodinent; FIG 4 shows an

perthinlngstor &1 E@BodiRML NG tAk iien@At of the ink cartridge
in the 15 holder; FIG 5 shows an illustration

shBlG.regshidves & I’p‘érﬁf&c&hbdﬁl@v Jf kR BSﬁist‘i’@ct‘idTﬁohﬂJléjﬁﬂk’cartrldge
FI GS. 6A-B show schematics of the construction of the

pertaiamgaot theeahtaddiment: FI G 7 shows a brief d|agran1of
the electrical arrangenent of the ink cartridge and

t hEIGS.idMt-Enghawp pitagainis of 20e CbistrSctidiDubtie Péardlpertaining to the
di agram of the electrical arrangenment, focusing on the
embediment.dge det ection/short detection circuit; FIG 9
shows a flowchart depicting the processing routine of
t hEelG dr shavdigan illdetration rshbivog gitadessit 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 arrangément, 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
PFO4PRBWchart depicting the processing routine of the

remai ning ink |evel detectidh process; PFO4P47* 12

FIGS. 12A-C show timng charts depicting tenporal

ch { Pl 1 tect |.anal. and .

coneas. G SLSRh Rl deRichl) B LANMRE g ¥ ghorting

I eGhko ; . an L

ser{Fendé SR, LB S oy RIRAt e ropg ok v
deteRW frbksts;di agrams depi cting boards pertaining to

variations; FIGS. 15A-C show second di agrans

deFiI@.ti319h&9§5g$|h§§;§tﬁ:inr%w&&a¥ﬁ)ré)ia%ljlo%ﬁ%; FIGS.

16A-D show third di agrams depicting boar pertaining

; >0 _ i NG oo
LTS A o D el n L e bR T Rk Writions
eSS § ARy St MR8 varations
f opIGd. tHAAqy aRSw IRPH Qﬁdg?&n?%ﬁ@%in@%ok%ﬁbé@aihg}g ttohveariations:

variations; FIG 20 shows a perspective View

CORBAS. UCKA-IN sRéw tdidrhRK d%ﬁfc_tti‘h'FCiﬁS copSfrliatih Bebdrd Bhards of ink
variation; FIG 21 shows a picture of the ink cartridge

cartfl@fdsop vt AigingCodvaraftioati on being 15 attached to the
printer; FIG 22 shows a first diagram of the

CORH}S.UBA-Dskdw lchesd sdctmklA+A188 DP® tndfkil. 19, to a
variation; FIG 23 shows a second di agram of the

CORKE3S. UGA-ONsitdw rhiarth dlage@hé depigeing PRGFR PérSining t8 variations;
variation; 20 FIG 24 shows -a third diagram of the

CORKi R20chbad aoperispectivikviear ¢t thdgsonspeictidh Hf e ik Bartridge
vari ati on. BEST MODES OF CARRYI NG OUT THE | NVENTI ON

pert3ifibg4p £vddatiorents 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

- . pertaining 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:
PFO4PEGAPAT* 13 FIG 1 shows a perspective view of the

construction of the printinglapparatus pertaining to

an embodi ment of the invention. The printing apparatus

F1Q09 sh e thA i m, can f

O hanBRs et o SRAL R A8 AR TR o ofthe oFiB efftatus

thRftk (RN MDA dFethe | Il RE" -
persub-scann?ﬁgédfﬁggtioneénﬁgﬁﬁg ghgggﬁﬁﬂ égga%% %ZﬁoqaasaSUb

scarP PR GEchiem PRRRSN E@ﬂf&%ﬂﬁchmgmgw 'he;—H%riqgirHeC{thism. The

scan feed mechani sm uses e power . carriage no

sub-%chR fE&8 WYRGALA EdlrieB8he 'Eﬁ'nﬂn@‘b%ﬂ?lt ancthE%ﬁBLQ%rn?l{/ng direction

carriage 3 connected to a drive be The head

usin SRR T8 d FbINS S| 03 dWdral Wg?éemggtn?&op,;}h&t%own The main

carriage 3, to eject ink and form dots. e printing

scarPfRa Ab&fanldi Usasd dhé boRal by aCQMRidS DG I8 PeGRRIIARL in the

circuit 40 for 1o controlling the various nechani snms

main®dHnnfEdr SR DCa caAfaglBd Bosridtib @ko G drid belfOr .elsiéea?%drive

connected to the carriage 3 via a flexible ca _

mech&i2f]driViee L£pvint RERI 8 nfUmBEd 3RIhE ARNAIRS 3 4o 4jB& PRI ANd form
head 5 nentioned above, and a carriage circuit,

dotsd®he pribeitlg lapp&fatud NEOM abigigibndily SorBEsENE hdi®ontrol circuit 40 for
attachnment of a nunber of ink cartridges, described

conttellity theangtid s Betha@tiads ditntidAedpPeve.f BEemalin 6MrdiTircuit 40 is
print head 5. In the exanple depicted in FIG 1, the

connieotatbto thd sattizgk Pneid o Hexiblatdadthsernt of four ink
cartridges, e.g. individual attachnent of four types

[0026] iThe caaiageidgempdadsai hohigr @, ek prifehéans m@@RiNed, above, and
and cyan ink. Four openable and cl osable covers 11

a caiyfage atitcaith dds¢ribetdhlatdrolTde hotb el of isedeliprattfae Ae@dchmént of a
cartridge. Al so disposed on the upper face of the

numbsriaftink sadtridzes, aledsnkibed by anddd|sisiated on tisaipphet fage of the
ink from 20 the ink cartridges to the print head 5.

print[teedd. IMike esavvleudtnichedoh RiGel,i thie hedddrr 4 dgeesigned for
pertaining to the enbodinment will now be described

attagfiment adtferie inkecantridiiesse g2indlidual @itaghskotvef four types of ink
perspective view of the construction of the ink

cartridget ganggiaingdilach. vieHowi magéntacaid diamintk, FEuGSpergiildBand closable
show diagranms of the construction of the board _

coveriet{ arieHgched tadhe hplsler defer earh @ttaghei dnis cartridge. Also disposed

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

[0027]  The construction of the ink cartridge pertaining to the embodiment will now

be described with reference of FIGS. 2 ~5. FIG. 2 shows a perspective view of the

construction of the ink cartridge pertaining to the embodiment. FIGS. 3A-B show

diagrams of the construction of the board pertaining to the embodiment. FIG. 4 shows

an illustration showing attachment of the ink cartridge in the holder. FIG. 5 shows an

illustration showing the ink cartridge attached to the holder. The ink cartridge 100
attached to the holder 4 comprises a housing 101 containing ink, a lid 102 providing

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

PFO4BABW ng the ink cartridge attached to the hol der. The
ink cartridge 100 attached f® the hol der 4 conpri ses
a housing 101 containing ink, a lid 102 providing

bott%hpﬁéé%eofttﬂetﬂ%sﬂ%efmn@xepé id ﬁﬁn‘%@%ﬁ\g s]u%glfy %off ] intg which

0, and a sensor 104. On

v it . B o ensﬁ??%ﬁéﬁ?’“%ﬁm" peched

the ?Sﬁl@l‘ g At kRS Bphsr Mh%nof’ e Gkt F4c498 %PQ ?4 %.%?B?SE&% is

he hol der 4. At the upper edge of the
form¥fd 4 RErPssIRG g3l dmﬁ‘reelo\/v%ﬁ sfd%,r S@Hﬁeac%rltt@% gmd};k?eeﬁ% ? Pace FR of

103. On the | ower side of the center ront

the F&udhg B01 Qﬁeﬁéqg?rbﬂﬂeé-glfeg&eé' EOUQJJ«EPR/ g;:ﬁ%ﬁﬁﬁisloavgg ribs 107,

bounded by upper and | ower ribs 107,

106.3F 1Y gfoRevhe i b R d 2000tk ih HHi 93&&'951 05CGhE Sehlor 104 is

The sensor 104 is |located in the region posterior

Iocatdtﬁmbﬁh%rr‘ég%@(bosu}%rsﬁﬁﬁférbé&ﬂ 409, #ﬁ@%eﬁgﬂdﬁaﬁtﬁgused to detect

remaining ink level, as will be describe

remdiRiag Sk v, aBAvuﬂ%rél@és%ribBS [&ef.angenent on the surface
of the board 200. This 10 surface is the face that is

[0028X poFien 3A0dddier sOie Sdrekeh sahrmt loRehROR Fh @ AfF the ustMtzeé This
on the ink cartridge 100. FIG 3B depicts the board

surfad0isheViade thiainstdxposedito tite BO&Sde wheh tRObokhd i(ﬂf Eerqounted on
at the upper edge of the board 200, and a boss

the iBRZarsidgeri®dFIGt3B Hepibtavie Bskrd 200 \Ilbﬁe@Wndtl?é)QldeAﬁ boss
shown in FIG 1, with the board 200 attached to the

slot POt ésforied adfthehppleoediaaf 104 bohab3EE ahQ& Bexd HAY 202 is formed
formed on the | ower face 15 of the recess 105 mate

at thgiibivet ledgd ot thesbadrd2ZDD. #adsHdwe MOBRIG. HolWEhAB2 board 200 attached
respectively. The distal ends of the bosses 108 and

to theo@case 109 v hieel hbosieg fl6tt basmelsKi08gandThas furared or2fHe: loSver face
secured within the recess 105 thereby. [0029] The

of thegkresd heP dwse milt trenbafs slot 88hmedithetboshidolenR02 respectively.
cartridge 100 nakes reference to FIG 4 and FIG 5.

The dista) epide tofdhe horsas 108 andd 08 are rcrdgheidstodef$e gineliting. khe board
20 rotatable about a rotating shaft 9. Wth the cover

200 i pecyrasd withingharrgcees 6% togrehyposi tion, when the ink

artrld e 100 is being attached to the holder, the
fo‘”—*ﬁl arTé’t? @ewm#syoet-em of litachrmeshof thel ik ¢astnidgse] G thakes
projection 14 of the cover 11. \Wen the cover 11
referﬁ%G%F%E 4 pRFI®i & Aoderirtad intFI&. P theecoveasnl 114 designed to be

rot ates downward, and
rotatable about a rotating shaﬁ: 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
PFO4RGHpl et el y cl osed, a hook 18 of the cover 11
interlocks with a hook 16 of 135the holder 4. Wth the
cover 11 conpletely closed, the ink cartridge 100 is

the ﬁ'ﬂ(cé)efrﬁ‘?dzgepf(ﬁﬁﬁﬁg tﬁg%méﬁn&%dhﬂltﬁ?mlé’ cQtycrlQ?e %6?% sg%pciied to the

Al'so e cover ely c

SIS DESHL 3435 ) 0 B R Yy

prectelaﬁhg' JH%GPIQHB@' thednk Ralth@igh ﬁ'@oqgf {acﬂgﬁéc}qgi'hﬁlo%v nlpﬂ)y ﬁ%ans of

he printing apparatus 1000 via t

mseFl’.ﬁ%dit%oGas ASmlk lin BRe ?&%F&:g?regflg’ﬁnoi: ke ZPLE F{Q'% %nd FIG. 5.

description, the ink cartridge 100 is attac
The Foh@RE direBYoRBRRAe Of axié "W’FfG I DNGnd FIGS QﬁalF 9'5%@?5*‘%{%3 to as

the forward direction of the Z axis in

lnseﬁioﬁdlwélﬁrcfnoéﬁ’\@ure‘inﬁ'craﬁ‘?de@nlng the Z axi S in FIG 4 and
FIG 5 shall also be referred to as insertion

[0030] r eRé4LPAINB o tFIG. B NheCRSdrl I 200 hbH Be dRPBLA ?&&Hép'm arrow R in
to FIG 3, the board 200 shall be described further.

FIG. Bh@) idieate Rthé indekfon Airedlioh BHkEalRSc4ri8ddd P60 His@ﬂssed above.
direction of the ink cartridge 100 di scussed above.

As dépictepirCFEY 3, Bhdb&ard3200 BémpASESa 2 &N §|§§o§ed on its back
menory 203 di sposed on its back 10 face, and

facel aidra RetmigaiogHoup @FRPDREd &FF nineterhfidlt 2ab S—2@@Qi|5p%%gd on its front
di sposed on its front face. The nmenory 203 stores

facei Thomeaaidror20Bedtatdsnigfdrindtida reftingomt thieNBK coRtdihed inhe ink
cartridge 100. The term nals 210 -290 are generally

cartnidgst Hilgdlharterminalaapt]) -290) af¢ genaall@angadnilat WosK#pWS and are
generally orthogonal to the insertion direction R O

arranged invwwo nooweneredlyrothagonaht thsieistition diréidn RNORthe two

~ side, i.e. the rowsituated on the lower side 15 in

rowsFth@ rav pajthe shirtiobelireetior® tide, Lowke rowwituatel bhehs dower side
on the opposite side from the insertion direction R

in FIG, 8 (a) ﬁbaffbwtsrrmmtreediomrtmw apphe sowdeonitheFdpBosie (sie from
shall be ternmed the upper row. The term nals arranged

the iggeriign ireptipmR he. thepeaw siduatedrwi tte, upper sidadir FIQ. @nfia), shall be
left in FIG 3 (a), of a first short detection

termegthg HEPerXPY,. Thediesmingls arrangrd so 2889 farméhe upserppw consist, in
term nal, 230, and a second short detection term na

ordenifgm efinFdGy 8??& whlasfingt shngedetsotion terminar2h0; lneerbangkerminal
row consist, in order fromleft in FIG 3 (a), of a

220, pipoyrer sEpRYItePingb24@ randrmEecml short estactionr isrmiral 240, The
a clock termnal 270, a data termnal 280, and a

term'g'é@o%*aa@éﬂs?&rawq {rm therawer rogoconaistdisgereee fromleft @ FIG. 3 (a),

of a fgrst sensor énve 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 term nals 210 -290 contains in its center portion
a contact portion CP for contacting a correspondi ng
PF04Pé7m nal anong the plurality of apparatus-side
termnals, 25 described latéé. [0031] The term nals
210 -240 form ng the upper row and the term nals 250

e SIS, N s R A
terndh RGO B, flgggu'g@.ia %p%%rtgﬁ\%t nlaaclhleceni&l ﬁs%%glroggt op fhe

up with one

- ternfth5IE P500Lh o3- foﬁﬁT%otrhﬁgghgr ¢l &r S g %rl&r %E%A%I«egv\‘}? Qﬁl&lngllf){efrom one

the termnals formng

f 50 -290 f n
anowt%‘?@%éwggise%le% ?ttap sreli %r anggla'%algf ferentl yo; :nomg
d. st e
O ahacnLie =naf PRRiss Yo %’-"Fﬁgaﬁezttsﬁesce%ga% § Saminel 250 i

situsted ddieehtiy %o Wé@lre Cﬂéh%(.ﬁalts?{ t%ggnmgl éq %H@‘ilﬁ rlrst short

adj acently to two ot er termna he rese

dete%@i@»n&@ﬁnﬁgpﬂ@)r ghd %h@ﬁése gRd fiFdtl émmt. Q510 0RN t%%r%%u Eﬁ? for

of these, the first short detection term na

deted®he GhbRtheSiB Ydsititth e'dSCIQQeSétttb CEH@ q: rQ{ ?éﬁ&tr drfret ﬂ?m&‘faf 550

sensor drive term nal ) he se

SimiERRS e S6doHa B} Hﬁk/e %gﬂnlh§l de ?éag ﬁ%t@ﬂ“agfa%%% tI) Qwo other

two other 10 terminals (the second short tec

terniigdl&(thal sedAd aRErtt et cdBER tL@RIARINBY0 £RPihe a&% Qb ?ﬂnal 280), and of
t hese, the second short detection termnal 24

thesdethRCiddogd Shert 4@ ctidn H@ﬁh%hpﬂ‘ﬂﬁforcdéiﬁgﬁﬁ%/\%ﬁo&m% is pgsltloned
second sensor drive term nal 290 0033 th regar

clostst toethatde@BRbisRAsHBINE tdihig0Hoact portions CP, the
contact portion CP of the first sensor drive term nal
[003250 With sbiardttedetdjoneRip|amdry tHaeCHRAEESSrtioks cﬂmrt%bmtact
CP of two other terminals (the reset ternminal 260 and
portioheCR iof she fihairdendet eeive agrrhiaan?3tals stdked SuEckAly Yo the contact
the contact portion CP of the second sensor drive
portipes dfhaf 12O 0thes teimiratelthadpaatetdi-njhal Q60 e danBtfast short
portions CP of two other termnals (the second short
detediore ternomalt2d00d SiadiladdOthencbrithet plartimnt P rifBk s286)d sensor drive
[0033& As wll be appreciated fromFI G 3A the first
termyah29l idsituatet ediriceatly 26Ghardnt2Q gdrdose OFhdf Bemsehisr terminals
drive termnal 290 are situated at the ends of the
(the pergnd shont detestioattermhnal 840 enddbe datesterindna 280)t he
| ower row. The lower 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 Iower 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 orthogonal to the

insertion direction R.



10

15

20

25

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 |length of
the upper row, and consequenfly of all the term nals
210 -290 contained in the upper and 25 | ower rows, the

[0055]r StWﬁﬁ%Eﬁrddﬂ’o %gad}o%rémpg m(%—[ é,l%n? r{t%g‘c B&t g:ﬁ%o(zltgnc%e contact

drive term nal are

PSS S RS 41 S 50 SR o g,
sechid Egﬁs%'i"o‘?ﬂ%meprﬁm%gﬁﬂ? H:?es?)%g{ 9&& FUatd £98 4 F%ﬁasﬁ%me lower

cont act portion st ensor drIV

row%@ﬂn@cﬂgy khe cSﬁfbtc@%BrtWQ{J EP L Re e r%ﬂ%l% Egcgg%%%f’ﬁé’m“t

drive term na are respectively situat

pos:@|69§ uﬁ)fhé Rever FORT n{ogﬁ’tﬁgrémga&yp&{]g?g%?taﬂc\tE%QQFntnhgfgsﬂ0 -290

of the termnals . 0
conﬁ%‘écﬁ IO dppet R IOWE rdwRWih L EBRGCE RS b@’céf ﬁl%riiujs? Igii'.\nsor
all the termnals 210 -290 cont |ne he "up

drw@"ﬂé’rnlnﬁmeﬁd AP thd Q&It‘éeﬁgaﬁtonp@pt e $ocBhd SBRsdd &r‘i;\}e rminal

sensor drive termnal 250 and t e contact portio
290 @fe EQatBARWe SRR A HobRidrRVIEREY in SR dRL SIS BHﬁBEcgnal to the
at the outernost positions viewed In the direction
insefidrn@géstadn RO the insertion direction R 10 [0036] As
will be appreciated fromFI G 3A the first short
[0038%t At i bk i dtadted om D, BACLHLHRR @h%hoaéteéﬁsﬁ%ﬂ Ral 210
termnal 240 are respectively situated at the ends o
and theseEpel sHoptvdetoction takminaP200/bes POsHe cBi0siytdiRRA%ed Qt ‘:Ilﬂaeends of
upper row. As a result, the contact portion CP of th
the fippestrowhbeé | a’dﬂteﬁﬁmﬂeﬂlﬁoéﬁﬁmlﬂahs #Ltheatish dri@we ARt ALdsult, the
portion CP of the second short detection term nal 240
contacepsitivinl @Plof thedatesh@t debectindteriinal 2 10 dUPREIoNt &Y portion
formed by the contact portions CP of the termnals,
CP of the satotthehodudetectiet t@athali BI0sarensiintlerly Rited @tVthe ends of
Consequently, as will be discussed later, the
the upprenirpal for@d by 286 coRtdt mFomn CP280tleoturelriats ile0at b
menory 203 are situated between the first short
outeiaesichdsitionseinmihealpp2t @ownGondmyulentlst as eilbibs dikicuwsed later, the
term nal 250, and the second short detection term na
termingts 32Q 230e 26@cDitdarsbA8® conmdoted tterthe madm@q ZMare situated
| ocated to either side. [0037] In the enbodlnent t he
betwggn the Siget shart wiethdtiont tesmimad 2il frengl the1firs8 semsomdriveeterminal 250,

and the second short detection terminal 240 and the second sensor drive terminal
290, located to either side.

[0037] In the embodiment, the board 200 has width of approximately 12.8 mm in the
insertion difection R, width of the approximately 10.1 mm in the direction orthogonal
to the insertion direction R, and thickness of approximately 0.71 mm. The terminals
210 —280 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
PFO48#Fecti on R, and thickness of approximately 0.71 nm
The terminals 210 -290 eachlhave wi dth of
approximately 1.8 mmin the insertion direction R and

bet@e’%n‘é‘ék@tﬂs?fshmp{]eqééw ?z%r%ir]rai%slrogscch {het Er%}igicf.ﬁglgrﬁiingpﬂo, is 1 mm

ort ogona to the 1 nsertion 1 ONn
j i j ; I lary, wth
or S YL NGB A A SAGTRLIE N o =

0. A3 SRR I MREFARITRELISEMSUSGRE HbSHPTLD and

loweP¥BAPL &bbE 012VhLAT Wi 't%%gﬁgf‘géééﬂﬂléﬁ"%%?%% , @i%réricreléton the

short detection term na e groun erm na

ordef 2R =i ¢3 In i, fa%%?%?m?lf& eiidler egard to spacing

anong term nal s, erences on the order of 0.5 M

[oosﬂe AS GRBIRDA t FI's, S THeSink Ug?tridﬁgembaétt%c.:l%%tn%{n}ﬁ#%‘%eﬁy within

e upper row and the |ower row IS about

the R&18& 8, {R SPRARIaNY2 AI0PSH Bp\t(‘fzebf)g%rfdf ﬂf@%eélef?{e}?éaﬁ]g@ggjmected to a

order of 0.3 nmare accep for exanp

carridge @aRURITOD Vil aHddAtadt mBbhdhitRes00ks @Jehrdrijﬂ'?e AXer 4. The
attached conmpletely within the holder 4, the

contkét MeRhsisAL4D0 AN 1 dd NeitRaa fikORaRhg rlefSldd &AFIQS. 5A-B.
connected to a carriage circuit 500 via a contact

[0036% ¢ hRIESS BAAB0s 1Hve Betsfatit &1 Hheh@dri@Fuction [dTehe CUMAG! mechanism

"~ mechani sm 400 shall be described briefly making

400. Meeednget ineclidr@m 400-iRs rhQIthROSRE 401G302 @ tBo PPN that differ
schematics of the construction of the contact

in depeiefarhedin 486knaTihg feshidraat sobahanhBNdRahasiterifd i pl e
slits 401, 402 of two types that differ in depth,

corrdéspiomdendawithttée rtairhinglsf 210+ 260 ah thelbshan20@ I Wihin each slit 401,
constant pitch in correspondence with the termnals

402 thkde 1i29@ amtadtefobpmarzdmaber Y03, eaddwes] with 4lkctric4102
there fits a contact form ng nenber 403, 404 endowed

conduitivitebed resisnca@ 50€ bimd tied ievids wf @adh ceatst Foaging Gherhibe 403
two ends of each contact form ng nenber 403 and 404,

and 4He tem@nd)eppseet tothdimsidesifdedioltdéreis pdaakar ini resifileac edntact
inresilient contact wth a correspondi ng term nal

with gasrmepspheding teyminhlsamdiie tROtronindlh@ 1004890 @0the bourH1260. In FIG.
6A, portions 410 -490 which are the portions of the

6A, postiensc 19 oA mbpicreatscihe myBonand the 4onteat fooninacertlves 403
termnals 210 -290 are shown. Specifically, the

and 44 thageentany the tevmipatshZi0 T2 ae shdven. tSpregifivally, the@ortions 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 —4380. With the ink cartridge 100 attached to the holder

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

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

and 404, the end lying exposed on the exterior of the holder 4 is placed in resilient
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el ectrically connecting the printing apparatus 1000
wWth the termnals 210 -290. The portions 410 -490
PFO4PHEL contact the terminals 210 -290 shall hereinafter
be termed apparatus-side tetfrinals 410 -490. Wth the

ink cartridge 100 attached to the holder 4, the

Q t | tact
cont e%@gﬂ%ggﬁegg?%cﬁ%#%@a éyl) \‘?h tetrrz'lfnr%‘fngrﬁ —ég_@?@rﬁed to the
canﬂ§§Q£hRﬁ95@?°V6 (FIG 3A). [0040] On the other hand,

he two ends of each contact form ng nember 403

[oomd 494, elécﬁﬁc?r‘gr%ﬁ@e%nﬁ(g g n%pﬁﬂ%ﬁx{%gﬁ ol tthg

hol der 4 1s aced 1 n resi |en Cont

appéﬁ‘ahﬁh FHlCREW E@gﬁ@gh LR onacﬂgr?)%r@ Efatgrg%{g P'geoﬁufsclagtrldge 100,

90 furnis tot carrtage circu

wuthTH%%r%heg% i@l 7ahg W@e@ﬁﬂbs 73\7#]0%”0\,\/ Ef Sgga‘% Qg%aelg%ctricat

and the printing apparatus SCr |

e 0 S S B el R e
dlagﬁd?@‘% tRe Qféc@rfacéi'a@&rnégﬂngﬁt thDELEhEGh "thE Yardid: g@%ﬁ%ﬁ%@i\oﬁ:

the ink cartridge and the printing apparatus
deteebiowsieulRr i ef di agram of the electrical arrangenent,
focusing on the cartridge detection/short detection

00421 r CRirét, thdCrelriddl aflangbRENED Ik ardidAn q N
[ t%e k- éart%%dae 100 Shal I bgeﬁiscrlﬁiiiééihﬁgﬁgnﬁg escribe

Of thetinilahls oPfthé BBaRP2I0IJ2Q0iieswith bmrm&ta Figrs @ﬁ@ ghéund
FIG 3, the ground termnal 220, the power supply

termired! I720athe2@dwert diR phyeEeRiidL 200N EHe KR8t t&MGin&l 28EK the clock
term nal 270 and the data termi nal 280 are

termild @70 a0l thy dzenBaciiesl 280 ddeeelgBifally 298nectEB&oRBRh¥mory 203.
203 is, for exanple, EEPROM conprising serially _

The atems@ﬂmﬁénﬁbr’ ¥xe@bles EEPRUM R pIsiAgNge rikall & o agd dichry cells,
operations in sync with a clock signal. The ground 15

and penfoinnag daR0rdzsl/gricelnpedtiona im siyat Mithed ce® HgndlMTEhe ground
printing apparatus 1000 side. The reset term nal 260

termiral @28 ¢4 ermdey vzoanectind §20 an ks printihg abParatud NBOO side. The
carriage circuit 500, and is used to supply a reset

resetteymahal 80 is @ledigcalbnoonne208d to ametiimat 560 iofiglee carriage circuit
circuit 500. The clock termnal 270 is electrically

500, gpdneusedite supply arnesatibigbFIORST tbhbe roemoiva@s frioncthid carriage
500, and is used to supply the clock signal CLK to the

circuiiepdf- yl e0dogl ténmimal 276 is aledtrigellc conndated®0 a tBnmirdhBIA0 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
PFO4PdT*cui t 500 and the nmenory 203. [0043] O the

term nals of the board 200 described with reference to

FIG 3, either the first short detection term na

ergiB, 354550 BARF- TR R R 260 Aot an
sl LG, 0 b /o e Sepicted n FIE 7.

o0de) T08le G5Bl SR RPRBFIEIR et BRaoBiR 00 e
LT s N R T e —
ool TR A Bl M N R9B P e

i SSRSEADEA LS OYHH) 0 IS RILORAL o frpotagrouc
oy AEBUAHRST LAY pER IR AT MBI yprosn

freqitx&ﬁjé%:teeppékeenﬂ fﬁ@@h%‘é{:{ér&tﬁl ?g@%qc&oorf?hgrs%ﬂ%uﬁwn gn%t"%cguctures (e.g.

he “i nverse piezoelectric e a nmeasuri

the Mo 1@ ahd WQH&yviBF?tEtrfﬁggﬁilep ?\gﬁaﬁ{e\%g%g Iec(:)i%% élg%ent. The

pi ezoel ectric effect o res

chareB&GisticoRduencl f&ihényééoaédérgﬂﬁéﬁ BOHERGYnf anﬁ%maﬁﬂﬁggithin

characteristic frequency o e surroundi ng struc

the ibk ®abtridgbNgo BB MEnh@Ina el BE) bk Rk MM RS ﬁeggm{éqﬁ‘ﬁs
W

th the piezoelectric elenent. The 10 characteristic

vibrdtiRafeansancy R ges t&1eRRAE IR 3hO BohRE260MANE i d WK reference to
remaining wwthin the ink cartridge, so the remaining

FIG.i30khd e¥&IndCs8hsBE dHet @6HEIHaDYIITRASHEIRGHY Ribfine MicRI 3L d RN
frequency. O the termnals of the board 200 descri bed

electibtit of eheprA6EletBric Elofrend usbhQsIBE VA SCNGP 2l ihéSirst sensor
termnal 290 is electrically connected to one

drivecteeailinad @6004 eldeerigdlgzanineetdd to HLFBRY USRFodS THRGe terminals
sensor 104, and the first sensor 15 drive term nal 250

250, i280alreatsed dad éxchanpa e€ sedsdrodriieg Oblbsde @ E6LtpRARIgnals from the
These termnals 250, 290 are used for exchange of

sensgelférbetwiewn hbe volricageciedudt B0 pod tise gasdas fodom t he
sensor 104, between the carriage circuit 500 and the

[0048knsOre d9tiagé @461t SDAec crapriseage mentoeyicon&@0 croaRSi0d es cartridge
a menory control circuit 501, a cartridge

detedioreshodrdethotion diteit thi08nand acentos0dving kitcaitHI3s The memory
driving circuit 503. The nenory

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

carriage circuit 500 mentioned above, and used to control the memory 203 of the ink
cartridge 100 to perform data read/write operations. The memory control circuit 501
and the memory 203 are low-voltage circuits driven at relatively low voltage (in the
embodiment, a maximum of about 3.3 V). The memory control circuit 501 can employ
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 9350 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
PFO4BYT nenti oned above, and used to control the nenory

203 of the ink cartridge 1081to perform data

read/ wite operations. The nmenory control circuit 501

detéH%dchE f}g hkI9Pe12AE V\}(Iﬂ)‘ﬂlév |55ﬁ9(-?%&g£|9 lﬂh%%rg[ V\?oqtn%g has a

relative |0WVOtage
gen&fallf‘*@%te §|d§l ie]ag\ﬁgggdeg?%’r% ase@%il} r\ﬁ)glﬂeg qgléltl'%ag}nbod:ment

: aboﬁit‘eﬂ? k) b§p¢ed|1nca‘ﬁ?t ald sOR1P N %‘@lc dth?%"??ﬂé%e Qébé’dr”ﬂm are high—

circuit 503 Is circuit connecte term na

volt§§é)cw@1ﬂgs §§9 QEIatc b@ly\?ﬁ%ﬂ bé\@ggeC\'nECtHé tt?rﬁggalsaﬁ% HI’?‘C?QS(S Ofhe

contr ol the riving t age out put romth

ok 3 A0SO, B OAOL (R SRLSHRTE oMl S o

desdérided iBVfiltail Asrai ! | be described later, the driving
- voltage has a generally trapezoidal shape, and

[OOﬂgm ?h@%aft@id@& i@l i dH/QRot Uk 88§or bchﬁi{‘SOQ”%deEeHEmory control

out Specifically, the sensor driving circu

cwc@@%O@niﬂ at hﬁ/ﬁ@ﬂ&@é cikOdit %Fﬁen'ugf?lg réRkh2ELI oW \F(ﬂ’fﬂgtes(m the
using relatively high voltage via the termnals

embadiched®0a mBxAndm HEEBANL 813VYI A depicted in PRS g, %h&egﬁﬂassl
of alogic circuit for exanple, but need not be

deted€inhy sHit detecidhaditc URESE Bomp RS’ fiffed&dktibh @%Ruit 5021 and a
detection/short detection circuit 502, |ike the nenory

secar@nddtettion clreuit t50201Thd firdt deBENE LREGIE GOLT UE LoAkd M8 to the
using relatively low voltage (in the enbodinent, a

termireat iStOrefahe alaeridge3ciBdit 508. Tapfiakadtédtidr Gredt SUEE has a
cartridge 10 detection/short detection circuit 502

cartddgpdetzesion flimctédn fletduteciong whethgr th&@2t rtlact b&t@endhe
detection circuit 5022. The first detection circuit

termiyG b1 0sandathedattdhom delectidretarminadl 230G fahethvard 200, &gla short
circuit 500. The first detection circuit 5021 has a

detechipi funigenddr eete ding shicting of tioe teletiealts ifgtomttet teeminals 550 and
there is contact between the term nal 510 and the

990 whicktoughot bighetoltegeon term nal 210 of the board 200,
and a short 15 detection function for detecting

[0048horTo dgswibe inempes apawific Sartns, the Fiestt dataitiah Sir660 5944 has a
590 which output high voltage. [00481 To describe in

referiggee vofage Murefi @pplied thené iendtof dwoessriesncennasted redstbrs R2, R3,

has a reference voltage V refl applied to one end of
with ¢he othar eyl being grawdedetiiesehy mampainike, 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;refi is set to 6.9 V, and the cartridge
detection voltage V_ref2 is set to 2.5 V. These values are established by means of
the circuits, and are not limited to the values given herein.

[0049] As depicted in FIG. 8, the short detection voltage V_refl (6.5 V) is input to

the negative input pin of a first Op—Amp OP1, while the cartridge detection voltage

V_ref2 (2.5 V} is input to the negative input pin of a second Op—Amp OP2. The

potential of the terminal 510 is input to the positive input pins of the first Op—Amp
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with the other end being grounded, thereby maintaining
the potential at point P1 and 20 P2 in FIG 4 at
PrO4p4yef| and V ref2, respectively. Herein V_refl shal
be terned the short detecti 8 voltage, and V_ref2
shall be ternmed the cartridge detection voltage. f:n
j - r t t n | tage.V. re i.S
0P 3 FP 8865 O AP QP2 et 5 ORCAERs B g pS geooroaracor,

outﬂﬁt’hﬁ&% H%hsﬁénah%h%nﬁhé,/po{m?h?ﬁpﬂtl{gsch? r]eegg§ g@'uptu%%?rﬂés higher

e clrcults are no

tharY %&B&e@u‘tl‘é?ﬁlph@ k&hRe 88%’0[/9 Qn dﬁ? a%?lpé(%fv\%?sélg OE!?P%tP"% 8 Low

the short detection tage

srgntahﬁrhgﬁQﬁé 'pX?erltglmepuPLtQ thE n@ ;flJéﬁ@@gﬁgB(ng%r 1:}5)04% IR potential

the cartridge {ection volt age

mpdt&B%he&%s&ﬂ%uHSG@ﬁrVe i nput pln.of a secpnd.Cp Anmp

he potential of the termnal 510 is input to

[005d]e ﬂ@sdetp'létﬁd'lﬁ‘m @'tﬂ@ tQFmtﬁﬁgﬁSfO [ ‘%’% cmtfgg%f%?power supply

OPl and the second - ese
VD[f G@C\Frh QNtraSsistor AMPRIERL rﬂ@ans QPEmé‘taHaﬂ?elﬂem gpté’hﬂﬂ-f’?lﬂo is free

when the potential input to the negative I'nput pin’is

e.g. BhaBEE noldRadthRitRLARhERS 10, ‘Eﬁé'ﬁoo{é%ttah%f @Réltéﬂn)/ﬁal'ﬂwlll be set

pin, and conversely outputting a Low signal

at aPOHENM, Als AdIBH! whéh HIEinREGREridER 103P|'état9écrhe|dstljné3¥@ﬁ1mal 510
t han t he potentlal 5 input to the positive input pin.

compOMtd] coNsastenithttRE first SHdet dBiedtfoR fePhiMan2h 0¥ @nt $oard 200
connected to a 3.3 V power supply VDD 3.3 via a
desdritaaspratiousTREerdasrRpiste@fin FIG S7, ANt RO AR shok{ detection
termnal 510 is free e.g. there is no contact with
terntiedl rA10adnd5the, grobed pernendli 280 glkctrhRilly @oRhesle dXERoMbd) in the
be set at about 3 V. As noted, when the ink cartridge
boar8(DO, s/hahttae techinkh®1( esme s dtodhtdér WRAREe ifitkOshort detection
contact with the first short detection term nal 210 of
termind 230 helredd Befedesicio dxcbleipg &v bontalky), thiet@mias 5@ &l@drically
in FIG 7, with the first short detection term na
contiiuardth the groonded teminaladi20226d ehe pbtdrtall oy teonaedhads10
(shorted) in the board 200, when the term nal 510
dropgdadsVinto contact with the first short detection
termnal 210 (herein referred to as being in contact),
[005ihe €enstianant!Bi@ith shetarotingl IOl fyed,5 Hieht sipne feoraithé second Op-
t he grounded term nal 520, and the potential of the
Ampt@P2inautest@s the gpstridgegietecti @UBiRNalBS & Yitbrthk jterminah510 in

the termnal 510 free, a H gh signal fromthe second
cont@t a Low signal from the second Op-Amp OP2 is output as the cartridge

detection signal CS1.[0052] On the other hand, if the terminal 510 is shorted to

E _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
PFO4PAEmM 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

0P £802 43¢t Geflofioh WANARA. Hflatll R SR ol ¥EDDiion

vol t age e appﬁle

33 7AiM AR LR of Y

oo B Bl AT Y Rl 1A, 8 TG Mo sine
Ao g BB, KA St IS S50 B o
o 8 0 DR PIR I LORCB L e b
moath 98 5 5k TP 50l SIS A6L L O 1B o o

to ti‘iehﬁomegQuﬁﬁlgWD,@TM%R@%%R@EE?@ZQAE&?SP%% is %tﬁé‘fﬁqag(when the

short detection signal Al , executron

shorg HRE& ek ﬁgﬁéloﬂB1 fupption of the first detection
circuit 5021 is controlled by neans of the short

[0054%t eThé QBcOMBRER b NHMcuEN 2R Hdies gg}t?id&@@&&!tiﬁ%i fufibiibn for
40. The short detection signal ABlL fromthe A

aete@tihg WHethér ther®W PeHtab® bbHife BN ’6&9&“&1@'549%?19;{!;% &ond short

as well as 5 being output to the base pin o
detectiantbahivbl I8 oF tie hOSIANER BlahofE dtdctioH  tincd®dn for detecting
nmeans of the transistor TRL it is possible to prevent
shorbihglof thé ttagsinklr 40 hethigtarRidl£850 LAdIFI0 PIRYR buspRMi¥h voltage.
VDD 3.3 via the term nal 510 when a short is detected
Sincéwhensethed detustiondgtret 5AR2 BaPtH s akGankbhent 99%d first
The second detection circuit 5022 has a cartridge
detedtbrciricait F02ict ideaifedrilluskPatitet £6d dageritRinheded h&t 18 bfovided
contact between the term nal 540 and the second short
heredHeexibafber, te whrtaldg® d6teattiohhegriz auth A0, tHNsknahdyttction
detection function for detecting shorting of the

- circuiteP@F ahalble depoteleast 8687 arad thebSbrandt &b rvdi el asUABRL

hi gh voltage. Since the second detection circuit 5022
[005hhs Amerraagemant affenentiags cirbeit fH00storretpbading@n a single ink

circuit 5021, a detailed illustration and description
cartrigged! Hobapbeen doserddigbaver k. thidegrabodifriest, sindeefour ink cartridges

cartridge detection signal output by the second
100 gretatéachnd. feurrefithe cwoRzRtige Hiete ctien/Gbnot deteatoCcuinn G02

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

cartridges 100. While only a singié 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 ﬁemory 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
PFO4RéEcri bed above. In the enbodi nent, since four ink
cartridges 100 are attached?4four of the cartridge
detection/short detection circuits 502 20 described

FiG a@w&vé«‘ﬁe#' %s%v lgﬁtgntsa{}eceeas% r;PF dgegsc%%’%dar?h e eglﬁ)raglment

ocatlons or t cartr

are Qel%bﬂ%l? |§L‘f‘é@§é{[agd£r{dvﬂ1%gfoﬁb\%ﬁ1lé' Jqseggﬁtlbr? &Py !t gﬁltsgra%ed

S|ng e sensor rrvin I'S COﬂﬂEC

arraf et ﬁh'&%né.ﬁ%?"t.%l %Q'é ﬁ?f40t aﬁ?ﬂa | oca{ gglltplagqugte}'%gmgg module

attached at t our achne rons

M50%arih tt‘@ltﬁgﬁl\mg |n§¢m)detémﬁmﬂ?mcmﬁgé:%br Bl Rkl %15819 received

is asingle circult respon3|ble f ocesses

cartFi@k@defbtion di Eﬁalé @@1 , G E5hqg§$ dﬁie%ﬁﬁlé%m%u@wo executes

control circuilt IS a COﬁpU er nown

a ca?’@ﬂ%’é' FtBEmiRati&s BFJ@SSP&&%‘?@%H MSked Nl ﬁe%%mg%k Eev;:l

read-only nmenory (ROM), and a random access

|
N TR S P e

rem&Ring ik ASRI BbRITRIBh roSEAS ABE MY afl§SCr i ption of the
enbodi ment are selectively illustrated, and the

[00579] | Quibidgsl@Bedritdtm frakess to the illustrated
arrangenent. The main control circuit 40 conprises a

Thardaririige dieberinkidmgrdBadyleRecMa@ %eacér@ln@%e"‘aé&rﬂnmfng module

| evel determ ning nodule M0. On the basis o

M50 rogahk \redln Tofitrol Eirelge 4064iR blel A3 chib8ARN it feRdrenES40 HIBEY and FIG.
cartridge determ ning nodul e Mb0 executes a cartridge

10. Fd&t 8rahionatd flowph€ @epictilgIhé ipPeekdsig&outihb @ RBERaNTiZe
ink | evel determ ning nodule M50 controls the sensor

detedmninating peoceisi FIGH 310 4T slexe Glifs@&tidns [RPRtAEBrddWpes of
| evel detection process, described later. [0057]

term®el linesige tetbemnrd BAA.i on process: 10 The cartridge
determ nati on process executed by the cartridge

[0058kt Befioné hyrnitadiel the dCridde ddtermmiation Rbcaals, thd Bodrd 20D will be
will be described with reference to FIG 9 and FI G

descfiped Fychegwihowferanéd baEHar t0. ddwei bxtair i 00 h'ﬁaerﬂrdméda:ﬁ'eﬁl@usiy
routine of the cartridge determ nation process. FIGS.

comqOA- thred typds), dasending omshel eyiring patjetrhofcehet frseshoft detection
termnal lines on the board 200. 15 [0058] Before

terming} &1 Qgthesechnd shertr dedgetiore tenminal 2400 ang toe esmundt teeminal 220,

Thesgot%{'ge ggp%svgrleldegﬁgnated respectively as Type A, Type B, and Type C. As
depicted in FIG. 10A, the Type A board 200 is arranged with the first short detection
terminal 210 and the ground.terminal 220 electrically connected by a conducting line
207, while the second short detection terminal 240 and the ground terminal 220 are
not electrically connected. As depicted in FIG. 10B, the Type B board 200 is arranged

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

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

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

short detection terminal 240 and the ground terminal 220 electrically connected by a -

conducting line 207, while the first short detection terminal 210 and the ground
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described further with reference to FIG 10. The board
200 nentioned previously cones in three types,
PFO4B&€Pendi ng on the wiring pattern of the first short
detection termnal 210, the2second short detection
term nal 240, and the ground term nal 220. These

terﬂinéleﬂd M‘@ﬁ'ﬁ)taélgctqgﬁilyg BBQ@&&BS SR %Q%HI/ %ﬂ)%f)éﬁre}%g\grr@n%d type,

Type B, a Type epicte _
selea’eﬂaem%h TalTRAIUAN |r§< %83&1 fglg q‘ﬁ% t#a?gﬁ%rlhﬁfe ?shﬁ’gé%%ed on the ink

detection term nal oun m na

cartﬁHE@ﬁbO C@ﬁédfﬂ&@l?”@% ir?éoﬁtﬁé)ﬂgiﬁ&ﬁt NG ihik @ggﬁ?rg% in tljlua ink

whi'l e the second s tection te mnal nd t

t I
OB ETpO o740 %oaco%ge%%;o%ﬂ%@%%ﬂ@@%ﬁ@w

: cont%\'rrﬁé]gqﬂgevautahtlﬂpgahm'khg g%sé bR ﬁOng&ﬂﬁtHeoJ]F[Sc?srfgi Sbn M size

and the second short ‘detection 25 term na

ﬁH
R S L

dispa-é/élﬁo@ah(lﬁﬁige?eggtrlq%eafcfrﬁé‘iﬂﬁ% b1 GDENSIgCHNHK. short

detection term nal 240 and the ground teérm nal 220

[0059]] eCTké GattliMzs ABreali Mz Module MBOBGHE Gsa.hldaﬁtr%%rcu.t 40
while the first short detection termnal 210 and the

consBh RN de JINEFR G the cdrf dEerE’éteg’anxﬂa‘h%rﬂq@éteeijSﬁtc‘ir'cﬁﬁl 300 the
connected. A board 200 of predeterm ned type,

cartdédecdéR@tivh tsiznaf €6eNC82t1ar eBkh by BRe Aluri AttachrfiMiilédations of the
for exanple, is disposed on the ink cartridge 100.

hold&@pécarfd asihg Yhe stegighuls Rge Ot ek e Gaptiidict Ye®érmiRktion process for
contained in the ink cartridge 100, a Type A board

each200t hzoatt sk Hweerdi Ispats@d. on an L size cartridge 5
containing a large quantity of ink; a Type B board 200

[0066bul Wheethl spdsdge dateamidihgintalulc M50 ihitigee sCtiet @drblidg: a
standard quantity of ink; and a Type C board 200 coul d

detebwinatips posexbsdior ansefe cied @tteahtrentl decationt thendavgridges detdrmining
quantity of ink. [0059] The cartridge determ ning

modlﬂam%ﬁt&ﬁ(ﬁmﬁrt{ah‘e wigéthec tint cattridge detedctibd sigamSinfrown the
receives fromthe cartridge detection/short detection

cartridgecdgtection/ shieet détectipn dintgd T incthe el sitga altisacBBEnt location is
CS2 for each of the four attachnment |ocations of the

a Lowotignal (JterahtAsNayt. the sertsidgmaleteraxmioanesiuln M50 ascertains
cartridge determ nation process for each of the

Whetéf-"f H&m@ﬁrld%éaﬁc@m sigrgh Q2 ividn sshrstedatiachigent location is a

ni n modul e MBO initiates the cartridge
Low a@nek &?tﬁ&tﬁ Of rosIfrsra eesulll ihet eadtrideedaipetion signals 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 $104: 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 M6O first ascertains whether the cartridge
detection signal CS1 fromthe cartridge
PFO4Pdi*ecti on/ short detection circuit 502 in the selected
attachnment location is a Lowésignal (Step S102).
Next, the cartridge determ ning nodul e MbO ascertains

o o 0L (oS Hib (OTafiEH ltn‘sf"i,“‘?@%&%:f%%ﬂr”at?g?tégk cartridge is
. . ectl on
furn?%% With %Qgﬁ%ﬂ '(%Bé%ggzdoeééggbpﬁﬁ%b%é t(é%eg? 1

I gnal s are Low si‘gh tep

; : > arteid .
(0062305 i threoeBiit deFBopf e caltlee P%Zetc‘&?héérﬁ POS7 AYRR2 are Hish
: 0 I tt rent ,l.ocation |
S S e b THe 0ot Eg’%r@'ez%%t“@e%ﬂgmggl module M50
el . . g Ul e
declSs thit % Re Bl ie pRECARLL **S%%f??%eédé*%%%@%?ﬁr{‘éﬁczﬁ'%nngslrtep
i & i | : ' LOn. S .
ST G e A G PR b PR TE R HIBRr an ink
o ooy S T TR dyS 88 AR AP BRBRHLPE Rty taghment
locatidgsevent that the cartridge detection signal CS1 is a
Hi gh signal and the cartridge detection signal CS2

[0063F04Rehaindfl inkSefel [ SlidBlockstep S102: NO and Step
S104: YES), decides that the ink cartridge is

Therrahigk Ikt By éheetdysn Er&%@& &8 O0 HGRCEH DRI ARAY Gk level
(Step S112). [0062] In the event that both the

detepmirinig AGAUREMBO U ARe TGN BbELEDdiraNe 46941 Ao& bl 8Bscribed with
signals Step 5102: NO and Step S104: NO, the

refecaickriodl6. detRdnFIGSNg 2/edU RS MEOs I vies Fd@shhtadepi@ing the
cartridge is attached to the selected attachnent

prodeesiak irontineSbPrhe Sdihinglifk 1dVieb d¥@tioh R o6eds FIGYE12A-C show
det erm ni ng nodul e MbO det erm nes whether an ink

timirgachart< depit0g tempbitahehatke ianttei fhostingMidte dtkpeendt signal and
each of the four attachnent |ocations. [0063]

sensiieveltaga duiink ekemeiondefr et redtaiing dosievell@:tEB8on process:
remai ning i nk | evel detection process executed by the

[0064&maTim ngmainiogliek édvel deteemining N dutedMI6d d¥BAe Ghaih h@ntrol circuit
main control circuit 40 wll now be described with

40, in dheewantethay the Gemahirmenok e @S.in tRAIE cdrt@gel 106 btrashed at any
flomchart depicting the processing routine of the

of thecathipgtimeptilodatiensetf thet lddéroh iptobe sistedte GSirst 28tCto High the
show timng charts depicting tenporal change in the

short Hetadtieg- kEcsigorl EMablall ofithealarmidge detection/short detection

circuits 502 (Step S202). As a result, the short detection function is enabled in all of
the cartridge detection/short detection circuits 502, and if voltage above the
reference voltage V_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 5_90 to
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15 sensor voltage during execution of the remaining

ink | evel detection process; [0064] The remai ning ink
PFO4pP€Rfel det erm ning nodul e M6O of the main contro

circuit 40, in the event that the renmining ink |evel

in the ink cartridge 100 attached at any of the

attashmmn bﬁg% I o
the Son %g ﬁ I’:!?ili ?g?édstg?lg rBhalr; i?ﬁ% Ig\%l Ch l?t %‘i{agg%tzog% To describe in

£BbLE f -
mor P! F%ﬁ%ﬁﬁo‘@"d@&%’f%ﬁ dE'B"‘?. e §09fspeiugaan oafyyption

mgngisfr@mrt%%mepnaﬁlf iRE imdIRLL dI gﬁ:étn%ﬂgécym% @1 &h? s@ﬁ?&‘l (ﬁ’%ing circuit

e cartrl d

503 %bf&}tbt&wﬁ%ot@%@ Frémve@dh%ﬁgﬁe @Q‘?ﬁﬁaltm off HlSSRRRI 590, the

voltage V_refl I's applie

volt?%é)ﬁ«ﬁﬁ?%bbl@é@% e B Q@élegﬁ'% éﬁ@ﬁ’ien% Wh!?ort C@%Q’aesa{h% sensor 104

l e to out put ng signals as t tection

of tid PR FtrhBL 108B2hardinl: Q{ehﬁﬁzm%’ﬁlc élel%t-:ﬁ{ End Radlhg to distort

the short detection enable signal are H gh signals
by nfcank ofahs ifléPst PidddkeRtdd QFFEH‘ Q'I"Féf sér’%@r Hﬁ(/mgr@#cu%?r
termnal 540 to the term nal or term nal

subd¥R0E Aty Gﬁops[@a@%dph@@%lta&é‘%ﬂ&@@ﬁd’ii He el %Ylﬁ'!’. up in the

determ ni ng nodule M0 instructs the sensor driving
piez6éIE6UHd elof@nt & BlabRaHged) dalishE tHR! digtieid Stp@ él@rﬁent to vibrate. In
term nal 550 or term nal 590 to PF0O4P47* 27 the

FIG.S@nsiey dAGiflg VaRdgsl @l €td virteel SHERIMdUKhg ke iRteplalopt, it deplcted
(Step 5204). To describe in nore specific terns,

(in FIGha 2sehesdvivibg huitage Oucttidtds BN defthk Veferdhcd oswtégna:&:hd)ﬂne

signal fromthe remaining ink Ievel determ ning nodule
maxiviBy vbliegess ¥ad0uah awa\gas ité debdribebd Irapetpidabsifipey TRE maximum
voltage fromeither the termnal 550 or the term na
voltazely's tsheetStoviadidthgdy hehngltapp (b gdabcuttIteVDigZ aré eeinfingl 550 of
el ement which constitutes the sensor 104 of the ink
the teaminal §§@, theOsenshadgiving difcaitpidSzdeteett thecvatapremiodaset by the
causing it to distort by nmeans of the inverse
piezqrlectoie| &featias féadt of Theatdensithedriczdatecteicrdemens(8 FIG. 12
subsequent|ly drops the applied voltage, whereupon the
depictiedragethouiditage pluringttitee infbembd2ectnd by mlesswing the vibration
di scharged, causing the piezoelectric elenent to
freausngy hereof detects| the remainimeingrievelnGpewficallye this vitiretion
vol tage shown during tinme interval Ti. As depicted in
frequangy represents the ehargotasistiafeeduency whitthe sbeovpding shsictures (the
reference voltage and the maxi mum voltage Vs in such
housingHl ard ink) dbaicyibrate dogethpe wilihdhie ritrqsdectmineslemsitnand
voltage Vs is set to relatively high voltage (e.qg.
changg%gppggng on\khe ampeint of iRk eemamipe githin 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 M6B0 receives the detected
result from the sensor driving circuit 503, the remaining ink level determining module

M60 brings the short detection enable signal EN, which was previously set to a High

signal in Step S202, back to a Low signal (Step $208), 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
PFO4B$Fect as a result of vibration of the piezoelectric
elenent (in FIG 12 depicted as the voltage during
time interval T2), and by measuring the vibration

whidh BRUSRTY dbhRkRAl e Bl SikRallENE lsr EOBY ) Mt Ellénéle%e%nab{ehshort

Specifically, this V|brat|on frequency represents

agt &l r f
o SRR ST LSRRI 5 SHEAGUIRG RS o

shor‘in'ﬂ@ |9'b%ﬁ’%erh§ﬁﬁ;6t‘eg K/ %eégrtrl@g%ddﬁtgcﬁgﬁ g@t@%ﬂgh&g‘ggﬁ 502.

he amount of ink remaining Wt the ink cartri

[0053790, pﬁ&esgh,ﬂ]é‘rﬁgmjrﬂhggs Hodeck&yel can be detected by
measuring this vibration frequency. The sensor

T%wbagsscem@utom?e tﬁéﬂewﬁtstﬁala edlg‘ﬁ{gege%gtiﬁﬁ%wq‘et%&mtnh& the

remaining ink |evel . determning nodul e

remdTRing iRIOTEVeP Stebl $204), Y8. rehRRGRL iRVt i eF AT DGuIE NS0

| evel determ ning nodul e M60 receives the detected 25

receh@SW Hidh' Bh4ING SRRkt dédettibl fdrfaf WE1 FORB2L 8. shorting is
remai ning ink | evel determining nodule MO brings the

detestedt thalleb & abt SibernidreclrsFENali, EMowdhaaho e |ﬁfe$mpﬁtb$wess.ng
set to a Hgh signal in Step S202, back to a Low

routBiegitedn §’rting T2 A6lectadis sldvi BALRY. WhenRROEEERinall 10 or the
this process, the interval that the remaining ink

termire 840 ishobRi togthdefeemirall that 8 oot iteingRhEEARA /drivdSe voltage of
whi ch the short detection enable signal ENis set to a

the tdirgmatd §5@lant GOt sersdae diivingatadailge aVlll bereppliB€ito the shorting
words, remaining ink level is detected while the

termoet 0l 0 @nderrainal S4@rThengupah, Bticeghetshiotiod €@ ctiyn tehable signal EN
cartridge detection/short detection circuit 502.

is curGBly] sefPrtoddigh, aihdre ishiant ithat ihe setsee ideiding vbitagpzoseabove the
carried out in the event that, during execution of

shortidetwstioonvafage herefil e Vil mgHighlsigren elill bSoetpuB234dhe dHoet
remai ning ink |evel determning nodule M50 receives a

detefieth signglsahB hsABRdrahthe cddridge ideteatiograhorbBEteartiohBdrcuit 502.
e.g. shorting is detected shall be described here. In.

WherFHG remainiefinloieMehdeteasining maduby MiPtrepeiveesithagof these short
routi ne when shorting is detected is shown as well.

detesfien sighalstAB i ABL. theremaining inkOevelrdrtaeninBeonstide MG suspends
the termnal that is outputting the sensor driving

detectinn gfeemainingrpk daveliang) exesgtesathe bR rURtRrosessieg When shorting
driving voltage will be applied to the shorting

is deteqteflnal 510 or terminal 540. Thereupon, since the

hort detection enable signal EN
{006 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 $208).

[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 S206) to terminate the process. For
example, the main control circuit 40 may take some countermeasure, such as

notifying the user of the shorting.
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Is currently set to High, at the instant that the
sensor driving voltage goes above the short detection
PFO4FHI*t age V. refl (6.5 V), a High signal wll be output
as the short 15 detection sighals ABL, AB2 fromthe
cartridge detection/short detection circuit 502. \When

[oo7d]e FRE®IIA ngibfg(?}lléarheloﬂﬂ%%&%@ﬁ&gewgls&nyﬁEN thrmgf time. FIG.

recei ves either se short detection Sigha

12BARBictt NRnE&MR I A nithK év@“?lthéieﬁtﬁm% Qh@gem%' SRS the

suspends detection of remaining In evel

|
RIS SIS REASERC DO 300 ) s o

terlﬂlﬁ‘élg'%beéﬁd 59113 sb QAR fHéqﬂanHJlK:n%E?N@ievefjgéi%rc%ﬂ'p'?gcé&diglb%mg

M50 i mredi ately instructs the sensor driving circu

Alddd d r
e AR O o S90RS 5 0, 4109 e

510 QetRé RbrhiRG 5@%' #erQg tMAD B8 miRAThYE, rbgtﬁé'ttermmals 550 and 590,
remai ning ink | evel detection process to

outpu® €hdISbdbr dPViHDSoltdp@, short detection 25 enabl e
signal EN back to a Low signal (Step S206) to

-[007Ur MAB &lepictE® i I EiR, difhg @%a8Wich of bR F%aﬁmﬁ@"\‘il{ Rivel

circuit 40 may take some counterneasure, such

detetibh foyo bt Biee UsBIctioh dnaBleSHgRAIIENis EIF@é}PéénaIZQS shown in FIG.
[0070] FIG 12A depicts change of the detection enable

12B,shghalnolaiNal §ia0¢igho thdreingllafter HiZPvEIRRdCYS a8 BSeh applied to the
voltage in the event that neither the term nal 510 nor

sensbhd Otetid aallieB4GItage Shepd, iaRg suBséfentgrvibimadibn aihge is produced
out puts the sensor driving voltage of the termnals

throg@Otienpies8¢€lecisiz éfiadt. Imthe embodinttgit ViK id estedt Bevect i on

process is being 5 executed normally. FIG 12C depicts

{OOTQEnSbs depictayim FiG.t1RE, eneaht dthat hahk in esarhinedrmab $tate(shorting),
the terminal 540 is shorting to the term nal that, of

the gansot eprltagembicop550 thadn8a6t thaiut puts abbee slensiosrt dietadtig
vol tage. [0071] As depicted in FIG 12A, during

voltasxéémeﬁloﬁﬁ oV).tTes fedws te boe Fatt they edt thdénstabt Urat the sensor
process, the detection enable signal ENis a High

voltage gieghs . abage ghewhoitrdateaion voltagBY riefil {h& Vioa iigh sigaslds output
(no shorting), after high voltage Vs has been applied

as theoshark dstantion signp! ABeonpBRi feamvtbletcagtride afsg ectagrd’short
subsequent | y vi bration voltage is produced through

detegtipn giregisop édprﬁhe remﬁﬁmg inkdevelcdedatroiningemeduly/dMGls apdithe

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

the sensor driving voltage.

[0073] FIG. 13 shows an illustration of a scenario of shorting. Here, the likely
scenario for shorting to other terminals by the terminals 550 and 590 which output
the sensor driving voltage is, for example, the case depicted in FIG. 13, in which an
electrically conductive ink drop S1 or a water drop S2 formed by condensation has
become deposited on the board 200 of the ink cartridge 100, bridging the gap
between the first sensor drive terminal 250 or the second sensor drive terminal 290
and another terminal or terminals on the board 200, producing shorting. For example,

ink drop S1 that has adhered to the surface of the carriage 3 or ink supply needle 6
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[0072] As depicted in FIG 12C, on the other hand, in
t he abnormal state (shorting), the sensor voltage
PFOFABps at the instant that it goes above the short
detection 15 voltage V. refl 8.5 V). This is due to
the fact that, at the instant that the sensor voltage

dispdPess aPUEndrRe a3 NPblvndRtraa! ﬁ?%y%ﬂgtrﬁ&?%[\\e/teéﬁtgcmﬁ% i%éxl)gltaching of

a High signal is output as the short ction

ink G8tri@Ee ABG. 1hrAM hb@inear Whigfe A &R F({P)fstatt?ched, the
detection circuit 502 to the renmaining ink leve

ternifhiE550 tHaAABuREd! 1Be '@Qsoﬁﬂﬁvihé‘%oitégﬁ%PbQ‘ﬂn IBKwhiEYRIrt to
determ ning nodul e M60O receiving this signa

anothBMReiraingl 51011520Sor B0 bR ehs 8RS RIze HitdUit"S0 PLURLE Sirst sensor drive
[0073] FIG 13 shows an illustration of a scenario o

ternsiRGIr250ngnd tRY Sarnili®s (FIGENTY: te¥RENAL 290 240, 280 B{Li&@ehot By the ink
other termnals by the termnals 550 and 590 whic

drop 81l Rutthetde@sSehRd téHrival 'PEOY Ot B@CtdrMmina 8H0 KA BDuts the
the case depicted in FIG 13, in which an

sengradrivin g ablkaEeC@ill i HEahdthel k&S 540 &F Mat @afrrigéé)ﬁiﬁggit 500

formed by condensation has 25 becone deposited on t
via theagedoROGenbort tiévd tarniiddl t2000g9R tHeOseddhid dBbRIddtRELIIRRerminal 240
between the first sensor drive termnal 250 or the
(FIGs ¢8bbiddgsehisp thalwhted drep Bed thd8scamiics ek BAVe E&MThAIY90, for
or termnals on the board 200, producing shorting. For
exangplanPlich a shoktinly Bpcabbet hatvarass Fdbered wal hhehs HARaG6h of the
of the carriage 3-or ink supply needl e 6 PFO4P47* 30
ink dibppleersesanariel thdhdivesnmmag tewbadse dlyGrag@npglddifcally conducting
notion of attaching or detaching of ink cartridge
obje¢Qdor pxartibliespanestadinae cavhiepe Bh& hierdhoetdnid &lis6 geaylPd cadsed by
attached, the termnal 550 that outputs the sensor
adhegianionteroonal agé thed elecinieatiyl @ndwctihg stuetialt for eaaeaipherskin oil of
term nal 510, 520, or 560 of the carriage circuit 500
useryia the first sensor drive 5 termnal 250 and the
termnals (FIG 13: termnals 210, 220, 260) bridged
[00761? tAve memkiongd epedpugly witherefersnoe tdrfilGie3t ierthieriak c280idge 100
O, the termnal 590 that outputs the sensor driving
pertgigingdghgiambagipent the fisbtsnason dive bexmitd @56fandhkhe second
~carriage circuit 500 via the second sensor drive
senspp ARy R Aermiop giwhiss appbothe diivng vabaee to tine senstirrak arranged
240 FIG_13) bridged by the water drop S2 to the
at th§et<‘,”(9n%"‘£§e?ﬂcs )wmgﬂ@wﬁfﬁaﬁhsg@mbfemof@Sja@ﬁah’permin@aémsmau.

A L AL N AT R
senscr)rl!i xri\kl)g tgr%ﬁglebesﬁorraﬁg itcr)] %tﬁtlaretcetrrrniinca?sl lisylos.u:v(.)ndUCt 'ng

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

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

to the memory 203 and the printing apparatus 1000 circuits (the memory control
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obj ect, for exanple, paper clip on carriage 3. The
shorting al so nmay be caused by adhesion to termnals
PFO4B47*t he el ectrical ly conducting material, for exanple,
skin oil of user. 15 [0074] 3As nentioned previously
with reference to FIG 3, in the ink cartridge 100
circBE B0 dMdNG e L rir iz e RO O /gthowgetfel:{lﬁﬁ cHENE Yo2skh ‘\.(gezd by the
term nal 250 and the secon sensor drive term na
Shomp@ch apply the driving voltage to the sensor are
arranged at the two ends of the term nal group, so
[oo76he - AlEDEFe AfstaoACENctiBh TLARNAI £ 0 ﬁzn?thécené% the first sensor

result, the likelihood of the first senSor drive

drivé Qér'f’ﬂnﬁél' 2055h PEELAtEE PEERB Yo %Qe ?i‘?w&rns% 'dVl@e tt?nrn%gla%SO
290 shorting to other termnals is |ow

Conb&lehtigOf. thief e ViR thit' e HRBShsEN drfRe E&H‘Hdﬂfabo%’ﬁgmd short to
shoul d short to the adjacent first short detection

anothef Bérindhal DkGermalsSaRd té Bige WK droBes st fd RtdMarbPS2, there is a
af orenenti oned cartridge detection/short detection

high Gikehddd BQE th&BFstexehEBl Arive ReFrhinBO25@Hill Hfort ité She first short
sensor drive term nal 250 to another term nal caused

detelYioh herminll 2rMRs &bil28ohsdduehtiat sHigtihg @Mih & firdti deHsor drive
sensor drive term nal 250 side will be detected

- termins 280ttbyardbitkr teh@iralitanbeiete€RSIOho Y Holiaplg. VOI t age

wi |l be suspend, preventing or reducing damage to the
[0077E nmolhyad@Boratid déteetips ishbitivg, AR &F &t sHorl A0 ciohGdithimal 210 is
(the nmenory control PFO4P47* 31 <circuit 501 and the
also waed biydbe cdetrizgei denéstiaitshdet gateiction eireaitiSN23082)etermine
caused by the shorting. [0076] Also, the first short
whetlhet eotinlonattedps NA0 iR AGackedidisagelhts to debanfihd slie BAESOF
drive term nal 250 and situated closest to the first
attagrerdsiok cdriridget1®0nfAna re2h, tie Gombeqoltdrhynals nntthe board 200 can
event that the first sensor drive term nal 250 should
be kegiodawn, @nddhbebenes epasiblal tooreduee theaumbduef boatd200 nk
drop S1 or the water drop S2, there is a high
manmfiakwrir!gcﬁtdps Rad théroumbes of sertsdor the bearde2Qdl nal 250
short to the first short detection term nal 210
[007&13 vﬁsmrlarlmﬁé@qeemncg/se@mrdnvageoﬁmah%go shenld sbagtaro the second
drive termpal 250 to another termnal can be
Shoraévfee@ttlea taopisal 249, b yhontowillogy detecte dibwithe cartridee
detecting shorting, the first short detection term na
detestipn/shortydatgciign girbyitii02. Sapsequsyilydahating ofithesecond 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.
PFO4R47*a result, the nunber of terminals on the board 200

can be kept down, and it becékes possible to reduce

the nunber of board 200 15 manufacturing steps and
shol PAFRSLocBhaRBgb Lo OBV AORrh Rhinat o be dettec
'“m%Q%Hém%Shbrt to the second short detection term na

e short will be detected by the cartridge

[OO'F.tﬂt e%b"fﬂé? E%stor%fv%ct%l’rgma? b5& %b& tﬁg%ﬂ'stcgf'rl] g%ugcg% (% terminal

shortin sensor rive term

21030 nd ﬁérm Qgé tﬁ@#ﬁ‘g? @¥er’i§y‘? drr\% %%h:%%a?&Q@gnggﬁg&econd short

wat er rop rati from e secon n

det&Htiovete F.%HE ﬁ% oaqﬂesdtﬂgr G0 spcﬁ g—:%t ?etcl{h% endsngftt%m | gmmA?group so

a resu damage e Cli FCUI

thatl M@ FthbPtdAGnal8RPRT. 3@526@097@%8%@&%%H 'dﬁ?\g‘é@?en*%& if

prevented or reduce Simlar second

fore [ RGEeP theRKURY ST4Ratey drbE geéfy)r@oufsd ﬁ@iﬂ:‘i'%l% from either side

osest to the second sensofr driveé term na

as nQﬁ@ét%G |eYarr6v9$ Imﬁ](ﬁW%nEhlg hadiraBien %%ﬁ%dﬁét%@l?é)J befor? it

drive 25 termnal 290 should short to anot fermn

infiltPhtesddan @k the lb%h&ﬁ&l%dl@ kogl @Bo 52663L27(§)h@o\“@é(ﬁfen@goﬁamage
S2, there is a high likelihood that the second sens

to tiel b#Su;E@BNH!aahen%9@ 208 |a1nd5tlﬂgrﬂrlr¥tﬁlgtaﬂ)%a§a%99 NQod IBQJ'étto mﬁ!tratlon
detection term nal 240 as wel Consequent |y, PFO4P47*

of fo¥dignShaxtéd Bsh BE pvé\ﬁerﬁ@s@we(m&or drive termnal 290
to another term nal can be detected nore reliably.

(0080007 9he Tifst ddnssF dEQOSO Ml Y50 hSd Bhd13éctrDséHi@r [hi€e terminal
first short detection termnal 210 on the one hand,

290 arglatrapgsakRome rpensOEhd iséetidredntsadn RAdadwkeP@ow). As a result,
second short 5 detection term nal 240 on the ot her,

sincarthe sermiaile 2581 290 €o euhiksh 6éndonirivitigWdltdgeGhOBingthii dbltage is
the other termnals (220, 230, 260 -270) |ie between

appliedere sGoasaluetitd lyack ih thkdnsdrgion rdddelceion (tHaee i ke sdri®Blihood that
S1, water drop S2 etc.) should infiltrate fromeither

ink dsppleor fgeigndnadbele.pya phmeraliplows infiltfat&to kBe I6dution of these

‘ infiltration can be detected before it infiltrates as

termirmals 280,t398. dsheerestufy damaks t¢ 2RO cir2Gils o 6Pe nBA)ry 203 and the
Consequent |y, damage to to the circuits of the nenory

printpeRanpadatuls d 090i qaus ed bapnéitatios dfdfoteighieatter can be prevented or
infiltration of foreign matter can be prevented or

redugediuced.

[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
breviously) 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 boa_rds

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

second sensor drive termnal 290 are arranged in the
PFO4PERY on the insertion direction R side (lower row). As

a result, since the terninafs 250, 290 to which

sensor driV|ng vol tage including high voltage is 15

ist Q o

P e RS0 T PRZPAN WRslalfs LB e bl BBards pertaining
to vh@4tgdr@n matter (e.g. a paperclip) will infiltrate to

the |l ocation of these termnals 250, 290. As a
[0083¢SUl/hkriaGeyrge to the circuits of the nenory 203.and

the printing apparatus 1000 caused by infiltration of

drotrRl I9hr TBI00B 'depitte O PIGVEIXN §He st £Iﬁ9’t‘%gect?oq)1 t[eQQIﬁ';]a} 210 is
The term nal group of the board 200 is arranged in

similal 3§ 9R¢ EfstPSHdreWBteconaerhfalbio ob BNEBLEY m&@&te Qﬁqbod.ment
the termnals of the ink cartridge 100 with t

but b&s #i R&IGweroénd BE eRfdnakl %rﬁ&pas&tﬂéacﬂwﬁat&tphsx:ﬁmtm@ﬁ the
form ng nenbers 403, 404 nentioned previously) during

lowet Regatof ABH IR RRE Mk HHlehdY PRBHGY PBLRIONEH He®HE&Sthe first
[0082] B. Variations: 25 Variations of the board 200

sensiop dril e detrinkh250 BKd el FédellGernill 36@bt the |IRTGolWbad a result, for
with reference to FIGS. 14A -16B. FIGS. 14A-D show

exanfple sévetti iaghansvedepf 6HhddorPoRER nk BRPt 8B Bk MEplRed in FIG. 14 (a),
variations. FIGS. 15A-C show second di agrans depicting

shortinaolishPERWRAEY pdBtiopef titd Bhdly deledstin Blri.2181t6%he first
16A-B show third di agrans depicting boards pertaining

sensbp dyige itetrhioals25( Q0B d¥acked.iloie 1his, Qahéhehdfagther@bdrive
depicted in FIG 14A the first short detection

termirat 2bOahd 2&6minal othesithan ahie ficsttdherf detsicti®haetminal 210 are
detection termnal 210 of the board 200 of the

shortingy dHerreeista highutoshiditatthat thel Hreerseena dmvekdrenia @50 and the
portion that reaches into proximty with the | ower

first ghigrd dstectien tenenal :29@. arghhoetieankt thep senscordriving voltage is
positi oned between the first sensor drive term na

suspoude g Ag cprdinglgsrobtesrartausie d2A80stafrting of ithewirstr panscAsrige
result, for exanple, even in the event of adhesion of

termiggl 23k telpapthes taeminaliie teel ekample@f Fif. (4R, theresiebiteinrigal 260)

of the extended portion of the short detection
can l%eeP'iﬁVﬁa'FedZ‘irOret%'C?ﬁe first sensor drive term nal 250

be detected. Like this, when the first sensor
[008%}"r shown in FIG. 14A, the second short detection terminal 240 of the board

200D 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 200c depicted in FIG. 14B has, in addition to the arrangement of the
beard 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
PFOAR4E'si bility that the first sensor drive terninal 250
and the first short detectiéh terminal 210 are
shorting and the sensor driving voltage is 15

firstsﬁeﬁ'f%%PQ?QE tBRGRLALEEL YA t%nﬁ%lﬁ&flepg%ﬁe P2 R0L! B Hfion

fi1rst sensor drlveI 0 anot her
terrﬁlgélgfgére(z%ﬁgrt ng,atﬁégéTE fh@i’ur{f& g\bnﬂ&%h %ghgdﬁ SF(?(?ﬁiTr %ve
ternﬁh&%d e ﬁr]sg’%'hg% et%gﬁgﬁ]%ﬁ'm%lt%ﬂ?gteecéﬂq%ﬂn%%bmtﬁﬁésensor

240 of the boar is also sim

driv 'grv%t]taﬁg% tsqu?én%l%E' R@c&rﬁfnglwgt'o@&gar | \{,]éét?gﬁ%hgpﬁ"% e first

and shorting of the secon nsor

t I t r
ot PR DR M o Ph R BN B et

[00960 FAGshd#R iRF36, | B agidi ée'cgﬂdts%ng diNd @Mﬁﬁ@gﬁggocff t%geooard

board 200b descri bed above, also has an exten

20008 AlsORithPsahathapt tb tﬂﬁe Lﬁpﬁeéer%'og%nve 2erifihal 50 fn'ehﬁgn?d above,

sensor drive term nal ) reach Ing 1 nto proxim

and Mflittati&® of BAGAK BEGLHOf thC AP RERNE QW a@%vl‘@cﬂ @r‘?‘eugécond sensor
even in the event of adhesion of an ink drop S4

drivélegrinfib @R 90NisHitaatddt cbR)oe §t@ELdBsInthhe short
detection termnal 210 to the extende portion of the
f008f71 r sVas&hs0B8: drive terminal 250 will be detected. Like
this, when the PFO4P47* 34 first sensor drive
Thehisank 205 Aepiated BY FIGIAUCOdiHTEFs HBANtH ot 790 TRt
detection ternmnal 210 are shorting, there is a high
embpdis@nbiid that theed ist feséddril sieRbIete AlonvRrmirRl PU0ah tReQase of
and the first short detection termnal 210 are
the By Aibgird 200 tdepics e §DFIG. dIOAY ithg s¥ebh @ gort HeSsaReNERhinal 240
Accordi ngly, problens caused by shorting of the first
doesbnalermoy odt deectienmifrraiht25Myt meanobhelie tanAHa@ detatioRshort
prevented or reduced. [0086] As shown in FIG 14B
detettien sacoitb0dclsbor tHerevis neshorniak t23Begfrolimbtdraata 220).
200c is also simlar in shape to the first sensor
Consgaugatly.dnithaalas@ 56 thefdybedeboaldd2(s, thasdcomf shdrt alt@rtion
of an ink drop fromthe end, at the end at which the
terminat gA@l is easdfor simmdete@tinh raly 299 absorslirahaten be alispensed with.

detected instantly. &0087] Vari ation 3:
In this case as well, since the flrst 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 location of

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

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

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

circuit 500). Even in the case that the second short detection terminal 240 is absen’_c,
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The board 200d depicted in FIG 14C differs fromthe
board 200 of the enbodinent in that there is no
PFO&&¢ond short detection termnal 240. In the case of
the Type A board 200 depicted®in FIG 10A, the second
short detection term nal 240 does not carry out

if a dRbARRe Houed oE&IF@éiRgQrY +HE 2880l sérlﬂseorccgh}frﬂ P06l 200 and the

det ecti on/ short etection circurt Si nce
r . o
oSt Tarr g rhi 003 86 S5 iathe R o0 of s oo oireuit
500 ReHars mrdroggﬁeﬂfllﬂgtloﬁ %ﬁ’ ka &%@ &5 PB4 dtaggctgp ﬁmlarly in
detection only and accord |ng can be di spens
the kAsd BF & F)gﬁzec%%a}’@hbﬁ tﬁlerfﬁgt EH@rtfdertéétlocmPerrE r‘?ﬂtﬁ?trh%f be
terminal 210 is at the location closest t
dispeABSP i@l i ve term nal 250, when the flrst sensor drive
termnal 20 250 and term nal other than the first _
[oosB)or Wapigtigg 4t on term nal 210 are shorting, there is a
hi gh possibility that the first sensor drive termna
Oibtheabshrd D0k depicts s FIG dﬁtt@%leqnsﬁ Sérd P rive L Al J%r 250 and

shorting and the sensor driving voitage is suspen

the firdti dHoratiéteRtioh tafminBk2 ty Rivd @foﬁgé‘&'adsh%ﬁg%éciqﬁé Yom the vicinity
termnal 290 side will al so be etected to a certa

of tlextupwdr. edge dflthe ubper réwi@o THERAINEP of e BRRIM ik NF the fower row.
| ocation of 25 contact with the contact form ng nenbe

The 48@ninblatofvibid shapenhaehe thRLazeIORAichR YL mcﬂ@&t%@tﬂyofhe symbo! cP
termnal 240 if the second short detection termna

in FI2404Becen poatntthé icofrespbiding @Bhaek fH@hiRk %rﬂa@@m 4R8nged in
corresponding to the term nal 540 of the carriage

a staggeced pat360) In Bvebaiaof tre bead 2008 likd ehs BEAIRTROdSscribed
detection term nal 240 is absent, PF04PA7* 35 if a

previghisivt iemgn sthauintt dyop 86 detuldbacbme depesibEl SENORIMIS, SR rting
term nal 290 and the contact form ng nmenber 403

betweenrtbs puhelidey partivhe of eherfinetl stodd defectioa teamhinal@®0 and the first
circuit 500 due to an ink drop S5, infiltration of

sensphdrivaitedmiopl T will be Petedeeddtikel thiSi fiist ahbiyt, détectibmeerminal
case of a Type C board 200, the first short detection

210 isdppgtedl berwgendiystheergodidsiperisodinal 250 ang 6@dahal other than the
Variation 4: On the board 200e depicted in FIG 14D,

first shertrdateetion keyorinal 13 1Pe Aceprdimaly. visO thedfirst senéor dtive terminal
short detection term nal 210 have el ongat ed shape

250 @rgiakqw@a fothen thee thedirat shortafetestionipgrarinal &J@ ak shoeting, there

er rowto the vicinity of the |ower edge of the
is a Iplglv\@pstWty 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
PFO4A" cont act t he correspondln% contact form ng portions

403 arranged in a staggeredpattern. In the case of

t he board 200e, |ike the board 200c descri bed
[00g0levivaukivn 2even i f an ink drop S6 shoul d becone

deposited for exanple, shorting between the extended

POthé BBSrdF00FTRpidte8tn Fl@rt5ﬁd%s%+r%ai ﬁﬁf&hr@rre?s%@na@@o the
the first 15 sensor drive ternm nal 250 w

firstlshi @€ deth ctlonk@rintiab 210 iandtth & 6 lin Fadr e dl szotaﬁ rtme 'E%L\rd 200
210 is |l ocated between first sensor drive term nal 250

pertaiting €5 Bhdambolin@nttivian lﬁ&%ralftbfrﬁ%aﬁf'm WheRdig thé Qtwo terminals
term nal 210. Accordingly, when the first sensor drive

are iraepialialforn&Dagackingé MdmberOTRAR bddhaobheanh 'bESIseﬁhQ place of the
detection term nal 210 are shorting, there is a |gh

Typpds st Miybé Bybddrdt200nFIG] 1)t wheSHst ShbMeddt8EfbNrmARA 210 and
and the first short 20 detection term nal 210 are

growsttotetinirg! 200 atd1eh61@B8 ONitH thy ibdgrd 20088 hEe® SHIRNSRY for a line
[ 0089] The second sensor drive term nal 290 and the

betvesgotin: fitso shortedeaetiion ternehall 1Nal arkittheOgroting thamndl 280 8yvhich
have shape simlar to the first sensor drive term na

was 28Quisartint the ddsesdf ialthe tboded 200 ipertairiigitdthe ehBodiment, so the
descri bed above. Accordingly, when the second sensor

boangy 20fbreacmires Mave2Bfbcans stersranmbfevadrhairtd han t he second
short 25 detection termnal 240 are shorting, there is

[0094] hi YariatdesPbi | ity that the second sensor drive
term nal 290 and the second short detection term na
Orvitheghaard HPEidegictad iraF1Q.eldM, tthe ttévenipals A110i +440yof the upper row
preventing or reducing the problens caused by shorting

eachyhayenhghapeesimder t theefitdrahionatiet286ion 28minal 2t bhehe board 200b
term nal becones hlqher PFO4P47* 36 [0090] Variation

desagibedyprevieugyabeesificalivdepele vbthe berFiGls 230 -24Achas an extended

term nal which corresponds to the first short

p°“tk9ét9é%{at% at thenjoyegr elge ofribie deeregpondite teminaladf th2Godand 200
the board 200 pertaining to the enbodi nent- is an

pertzifinggraheresmbadipntany girahinenntheseximite wit thenlewer Sdge of the
are i rally formed as a single nenber. This board

te
'°We§6®‘f' Bae, %'@lﬁ%'é&@n Zﬁpaﬁethsflowa@rowryvﬁéh%beardr%% ®e similar in

% § % e first short detecti

shapg grh Ao tenehy r'vgrfearﬁwaa 250 ahe 2per 7@ fesarihed earlier.
V¥ e bo OOf d.is obviated for a |ine

Speqfitdlic " ot e i taie 250 0208 198 Epaander porking Styated at

roun nal 220, which
the per edge o% nl]'xe corresponding terminal of the board 200 pertaining to the

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

[0092] As a result, the terminals 210 =290 of the board 200g are arranged so as to
form a terminal group composed of a single row of terminals of generally oar shape of
in mutually different arrangement, rather than being arranged in two rows. The first
sensor drive terminal 250 and th.e 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
ertalnlng to the enbodi nent, so the to board 200
PFW&@EUlres fewer process steps and fewer parts. [0091]
Variation 6: On the board 208§ depicted in FIG 15B,
the termnals 210 -240 of the upper row each have

[ f : '
sec%—%@lgo%r%toﬁ’ééfgoaﬁr %rg‘ﬂ(‘)}%kl) 2'48Z’Egﬁl%ggI%?Fésr?%él?‘s){lﬂs@érmwabvard from the

firstSPaebf dFak h¥rmiracss®hnd Bse E@écmdn?érﬁomzlpive %éﬂm’ﬂaﬁgﬁd‘

extended 15 portion situated at the | ower edge o

[00920" T REPOIHE Behrt 200ENM ikl dropSrFeadish %&erﬁﬁﬁﬁ:@a‘t?ﬂg%rﬁ Qither

t he embodi ment and reaching into proximty wt

end lcawde @feet inth&dialMVBf tHé’%lthﬁtan%rﬂWaE‘%hértgéooccgﬁQ between

of the I ower row of the board 200g are simlar in

the fiRARRNLOr HAGe téinsihalSEIE M tHd ¥ifort AERdiRIn PRl 21 D€or between
board 200c described earlier. . Specifically, the eac

the 8écdritEsdrRbRIdARk SerhiBal 28 ahd $h Be SoHEHIRE dREL dtiP terminal 240. In
situated at 20 the upper edge of the corresponding
the &edntithat tied fitdtesdd@oF drivdPeni1RID HOtHOsddMd sensor drive terminal
enbodi ment and reaching into proximty with the upper
290 eHg@ld Ghotthie agtBer E@winall BOHE] cade vahdreSHbtshokiies is due to an ink
termnals 210 -290 of the board 200g are arranged so
dropaar the liKeoking HkélitloBtnalexgremeny highRRsEehdatting LHAELE thOWirst
of termnals of generally oar shape of in nmutually
sensoir fdkioe detminal 2hYandthe shatthdstettiantdraiing 20, apgetvédh the
two rows. The first 25 sensor drive term nal 250 and
secdndesepsondddves ¢asainald2d0vand erarseradnd2Hdrt detvdritioh teh@inal 240, will
hi gh-vol tage sensor driving voltage is applied are
occyyadi thegraew tinet Bensewueabigssiofrtinh ef theé figstes ¢rewr afive terminal 250
term nal group, wth the first short detection
or theesqriond| se2$0r dride téreniPHOZIUEZ: ailfthes taroviclalstaor e detected reliably.
detection term nal 240 respectively arranged
As agisaltedarmhaes tankiredmiemorny 203 anflithe tprtingappdratue 1000 circuits (the
term nal 250 and the second sensor drive term nal 290.
mempo0 ggntroy ¢ircuih 80 bead dhe @agridan debkctitmgishort dedeeiigm circuit 502)
matter infiltrating fromeither end can be detected
causemhbydihgt ioyting cembeguenented arimisireined. shorting occurs
gﬁ ween 5 the first sensor drive term nal 250 and the
[0094}, o Yarigtionct:i on terninal 210 or between the second
sensqr driye termn and the second short
Ogdhebopeh 20@h ﬁ'PH'&Fe%OF'q A5G ke terarinals 20 1299 havesglongated
sensor drive termnal 250 or the second sensor drive
shape sxtengine oyena divsance emdyilerbtabue Kews oéthe kaprd 260 ppgaining

case w@ere the shorting . is due to an ink
to the embodiment, in a manner sifmilar 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 250 and the second sensor drive terminal 290 to which the high-voltage
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drop or the like, the likelihood is extrenely high
that shorting between the first 10 sensor drive
PFO4R43f i nal 250 and the short detection term nal 210, or
bet ween the second sensor d&Bive term nal 290 and the
second short detection termnal 240, will occur at
: i : £y, i f the first
sensbh BrigAET el jo SONRBUEHHionB A hB%u8 pridior thE Sinele row of
e o) : e e .
termEr%F : atl) yi:.h%gﬁs‘sﬁ:%hgrq: 3 t@?tl(‘é}ﬁ%ﬁg ifgl ﬁﬁnar%eth% ée&%é@%hgﬁddetectlon

a resu e to the nenor

om0 8 P SO A R v
termf@l 856 LA thb eHbAd 29F0r c?igg“;tg el ﬁé@ﬁé@%&édﬁ tﬁ%gogﬁi 200h

prevented or mnimze arration
afforB9@H¢ard808s 8RNbEI R thobl Gf thebo Edqfﬂdgeﬂégc?i%lga a?gjge.
-290 have el ongated shape extenalng over a distance
[0096UiIVR8dk g:0 two rows of the board 200 pertaining 20
to the enbodiment, in a manner simlar to the first

_Tﬁ?@ﬂlséirsh@H 4 cLBbAtBAhiIndPH PHCtH o drbi 12D aé}géfed. iBeF G. 16A has a

detection termnal 210 of the board 200e SCri

shap@tRM i@Ushger ofehe fe®f STHOM thellraWe 23N ardd 1d B first short
contact locations are indicated by the synbol cp in

detedtidn tekhfnal 230 oFQRE dohrd PED BEFERRFRORPIHeRPSiIACht. Additionally,
form ng portions 403 arranged in a staggered pattern.

the f2bt §K0Abtdctichheringal d1200khe bb& ¢t 2J0IHAS IR tbhdedFbrtion
are arranged so as to forma single rowin the _

reacling frogotiad lefli 8&ad p@iohGotthe vidigiey bf ee Hwe?Gdee bfRhe ildwer row.
a manner simlar to the board 200g descri bed above.

The Altended pdetiohHe shatedi £20thg, [efthef thierfikt semserdrifel téEminal 250 in
term nal 250 and the second sensor drive termnal 290

the igwoerwioine in bhtesrhi grlds vidlet @gendFdDgdddioh iSdisppead @6 fuhthat figm the
voltage is applied are positioned at the two ends of

middle né the ngireinabgvood in aedimchiah subatdntiatiherthiogsital thahé insertion
detection termnal 210 and the second short detection

directien I than t24(first s pretridriveyteaminahg2d ladhiscese) whémaandewed in
fromthe first sensor drive termnal 250 and the

terms; et thiedtesewngd msdr whelet thenfirslshgg0detastion teminal 210he situated
board 200h 5 affords advantages anal ogous to those of

outwardly (e hel lefyGifled of dhe Hset sansoe drive 6eo6halRE0, athieorvi@yed in
The first short detection termnal 210 of the board

termszgﬁ)thedgmtefﬂégoqtipnﬁ}%of the terminal, of the contact portions CP of all of

the terminals 210 —290 the contact portion CP of the first sensor drive terminal 250
is the one situated at the outermost position {left side), in the same manner as in the
embodiment. Also, shorting between the first sensor drive terminal 250 and the first
short detection terminal 210 that includes the contact portion CP adjacent to the
contact portion CP of the first sensor drive terminal 250 is detected. Accordingly,
the board 200i pertaining to this variation affords advantages similar to the board 200

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

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

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

short detection terminal 210 has the extended portion, the length of a first portion
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.terqua} 3P0 pénngi the ProwdsreEnthedgna

shape that is longer on the left side in the draw ng,
conpared to the first short detection termnal 210
PFW%f7the board 200 pertaining to the embodi ment.
Additionally, 10 the first sRdrt detection ternina
210 of the board 200i has an extended portion
thatﬁ@%cﬂ%rﬁﬁnféoﬁ’é'ﬂetnlﬂ ®o |tﬁétmr%qgﬁerféﬂfﬂéal x‘_jﬁ]et & {Iﬁeﬁ%"t %h@rltt detBtion

the | ower edge of the | ower row e exten portion

termigala OUah SRk 1 Effﬂ@uﬂ‘nﬁrént‘?zﬁl dd2e cff'tﬁ§tﬁr§1.e§‘§r%rorQﬁ*?v\-’:ecermmaf 250

termnal 250 in the lower row |In other words,

becéhit € Hed ABHoWANni G QU%th&hfWﬁHEeﬂ‘rsE 'b@m&rh% Ionger than that
m ddl e of the termnal group in a direction

of a$¢BBh@RPbIHAA ¥ha2TiE RQRMTIBh ddfickhetd @ﬁ@%trbﬁrﬂf&@ngéir%'&'}he reset

R than the first sensor drive term nal 250

ternfidd 260V 1R6QAEhe/ hiaVRE thd cirk @R eRfialt Jh%etcﬁrtﬁb rfﬁaL,t @éns%r drive
whol e, the first short detection term nal 210

terntindl B0 As DkEsB hin the firftesd bl dpivE @brihhal D50 Eh«ﬂ %érmmal other
sensor drive terninal 250, when viewed in terns of

thantthe frablsh6kt daetiiom t&ihindl 210e fdresEnnd, th@freEé‘Leté?ﬂma@QGO are
portions CP of all of the termnals 210 -290 the

shortiap} thete oA thighp&Rilgfityt that thé SikstSedrsar dAve terrhifhIN? 8TRAnd the
250 20 is the one situated at the outernost position

first (sheft dstiedtipn teiminbie2 HRak: SWIMIAE. AScdrlinghe the 8BRgbrn®@Ming voltage
Al so, shorting between the first sensor drive term na

is sudbéndetblatdherdtilerat cashat by dRbeiisi efthieeirgt Bahsa? Iivieh@kminal 250
i ncl udes the contact portion CP adjacent to the

to amﬂhbabernpimltdamrbm’awfentétborf radiiced avigohigher meblabitiogy.nal
250 is detected. Accordingly, the board 200i

[009kr t Bhenfing short Hetectianitatmionl 210 of tse hoaraln2Gipeia FIG. 16C has the
simlar to the board 200 25 pertaining to the

lengemdrddndethportBpethiahi thalfirgt sherttideteatioroterofina 2 10ndf the dpard 200i.
fromthe edge can be detected instantly, and danmage

As shewn lire FiG r1§8»‘1 the ektenided mentiery oP @8 firat shioet deteictibn ngrminal 210
apparatus 1000 can be prevented or m nim zed.

of thaduiard @RAP leytendsrftemtupper lefs to lemer tighieafetieifort sensor drive

term nal 210 has the extended portion, the length of a
?thesﬁastmnlspodrna@]tmml 250. As
to the circunferential edge of the first short

a resydly £hq length pkiths fisst @rboan%ﬁ*ge bhrrdc2GQpisflenzantthan thalgie the
éhe first sensor drive term nal 250 becones | ong.

b°af‘3\§0 hé\wgerdingly arharsthe firgt gedgeyt frive tenmwing Z@tarpﬂothrrrmﬁi other

onger than that of a _second portion that is

than ﬂié? reinshRsF detartionoter minat 21 € e éheﬁmgarzh@'eg@ ad?'gl’Hi'GJOSS'b"'tv
eset 5 term.nal , 260 ang t he among

the S@P?e H‘?‘\QF%H tgge é'i:l@‘és ?‘ﬁé"f‘|p|r%'?'e§‘ér9§6'ﬁe€hb¥\ﬁ@°'”t'”g of the first

rmn n the first sensor drive

sens? grrwglg?r ﬁ %@Zt %tl‘a%:ergtupércan 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 term nal 210, for
exanpl e, the reset termnal 260 are shorting, there
PFO4FET hi gh possibility that the first sensor drive
termnal 250 and the first 4Rort detection ternina
210 are shorting. Accordingly, the sensor driving

the Vergtin@e tA& first SartivANA ele 3BErdP2OR] RMBnESUTEH thY¥t in the board 200i
shorting of the first sensor drive termnal 250 to

and @00p hAaecér@limily) ahehathe i s D 6 BNEIM Bl cOlerftbl 280 MNttRrminal other
hi gher probability. [0097] The first short detection

thart ehenfinglshdtOdedectibr thaaingl 2{0Brd hdrtife, tHake NP8 HidMer possibility
| onger extended portion than the first short detection

the sensdrrdividd Oolodgel ides UpaHdb R probfsms Bauktd By Eh&tH@Gf the first
t he extended portion of the first short detection
sendcerdriveaterdirisl 250ab dndehdiaaFRind0eRn B%tfHadsntbl U HRESL Y,
left to lower right of the first sensor drive
[0099dr mArathoRm0inaH1G8Y 16~eCCh 44PN, @T0bAL0RIgR #dddd e direction in
first sensor drive termnal 250. As a result, the
whidhethgt portibntdfechbifirst shwt tdeesttion tdmmirkoan d i2QatéS adjacently to a
| onger than that in the board 200i. Accordingly, when
portidmeoff thes¢ersendeive defmiaak 250by provading ahe ekBdrtiedaor8@bMOF the first
than the first short detection termnal 210 are
shorg ldet¢dting tarhngnad 216, Abbritgherrd 2095 ithe ldxtand2d ddiRnseM®@rfirst short
driving voltage is suspended and probl ens caused by
deteshon tterrginef 2tthvchited tdjaserthoto thft berdeerofithalfir@58eris@r drive
anot her term nal can be prevented or reduced. [0098]
termimed 260rigta loteyat didettént tovartderniadge dkbe dfik theridgan do, and the
200 in FIG 16D has the |onger extended portion than
firstsherts detertigh dermidel 21} iteelf isslorniral adlderdly tchepfzwaratdder of the
200i and 200p. As shown in FIG 16D, the extended

 first sgpeerodrivst tarmingli 258t in sinppsiteldirectipf 26e irseniioabirad@on R.

~of the board 2009 extends from upper |eft through
Meanwhite: apguiypprnd 4QUghin adsitiemso pbpwe—mentiomeddmiovdirections, the
tgrninal 250 along the circunferential edge of the
extepdegpotiquat dhe frgtahorefatestipn 1somineh2 4 frelocataddadiacdrdly to
_ fbrﬁ%higogt detection termnal 210 is fornmed so as to
loweg Bpeqs i thRdirst petsas dliysrtegningb 26@ imthminseston direction R.
conpletely.  As sult, PF04P47* 40 the length of
F”"t'fﬁﬁgp"r ?rr%%y%&r"@r%ﬁ{’ﬁ?% thaexbended pomg eithedlirgt shertagetection
th in the bpard 2001 and 200p. Accordingly, when ]
terml”ﬁ@?%’ f%t""?&‘?@ﬂ?ﬂaaw?t\%@t% BERS ﬁ%ﬂd%zs’é the firgterarisandrive gesminal
1 the first short detectiop termnal (210 are
250 iy ety ava gy, RERe ABYRS BN iy daen Ot Shagher words,
Vi ol e i s suspended.and probl ens caused b .
abouf ged %%d/"ofatt?%’estfﬂ ST §F Gt SuPrideieetag aaim et s
Iocat%g%tdgla%ren{lsrtmtﬂglﬁrgg Qer?s%rpc[rﬁf\éet%trggna?rﬁé ?rg léllﬁ %9réction.
[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 s located
adjacently to the portion of the first sensor drive terminal 250, there is a much high
possibility that the first sensor drive terminal 250 and the first short detection
terminal 210 are shorting. Accordingly, problems caused by shorting of the first

sensor drive terminal 250 to another terminal by ink drop or other object infiltrating
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[0099] As shown in FIGS. 16A-C, board 200i, 200p, 2009

are added the direction in which the portion of the
PEOPAT'St short detection terminal 210 is | ocated

adj acently to a portion of tthe sensor drive ternina

250 by providing the extended portion of the first

frons BOEf dilfett6h ican blegsral 8dle d ok Gre dADEY With ORI SH g%ﬂ'proEmllty In the
ext ended potion of the first short 10 detection

predesit VaAatiodd, Ghk aG@émibdastréie A 10 lthe tPsd S drt l@l@féiﬁfonoﬂcerﬁnm%l 210
first sensor drive termnal 250 in a |lateral

addslithedirketion OWwhith thia Bdgehert delaecﬂlé}kt&«ﬁméllzemearﬂ@@re flrst sensor
and the first short detection term nal 210 itse

drivk deatiad! 2510 aﬁﬁaﬁcﬂjbyeﬁtoeddhp&lhebcﬁn@%reo&ttsr@’ relduE &S problems caused
sensor drive termnal 250 in opposite direction of the

by shosting obthedfirstalenesr Rive draindlid50, to@ﬁiﬁe@%ﬁ%eﬂ%ﬂr much high
in addition to above-nentioned two directions, the 15

prob=bilénded potion of the first short detection termna
210 is located adjacently to |ower border of the

(011 r sin trensaardd 2008 200p,M2008) pe2bdining tohis Ver@dtion0Bnly the first
direction R Furthernore, about board 200q, the

shordxdebectbeh potinal 200 drhthef lleftséids o firnddkaaiting sttuRtie®ving the
210 is located adjacently to right border of the first

extendad poridyn desdréred atmive, BEOit iwouldibe paksidia RCfirfishanasecond
froman edge of the ink cartridge 100. In other words,

shorp gletgniinn trweninhl 200cpn tite mg}'a;&itldawmm etruefurt havingr &1 extended
short detection termnal 210 is |ocated adjacently to

portiopeirf addition tmdbe fidst short detratian t26@iriah 240 lor distesd obthe first

0100] When the first sensor drive term nal 250 and

short detgaiign terméral 2ABnint thés fageses wehoterdateafforded advantages
term nal 210 are shorting by ink drop or other object

analegys| tor o ef tthe foardse2 iy 200p; 8A0q pevthinite ththipoatiaidon.
of the first short detection termnal 210 is |ocated

(0103 dﬂ?ﬁ%%ﬁtﬂy to the portion of the first sensor drive
%ern1($ 250, ;there is a much hlgg@ possi bility that

boprd 2p0idepicied dn Flle 168.likadhe Iserd 380 tescribedtpreviously in

shor% detection terminal 210 are shorting.

Varigiiatop diatgtty Intperabamingl Algethasginsther fiishghert datectipn serminal
r drive ter 250 to anot her term nal by ink
210 mﬂﬂﬁweogmametﬁrraw&?? f'h?hq board; 209 perteipingtoihe emtmhnment are

ctlon C reduced wit

. d
mtegﬁ%’@mﬁ A1 7 Pirgte TATPRE 1 BEeHel (A RRl IR thaboard 200

ort rt detectjon termn

it S'?‘% sfp?rn&hg.'?w%fgmt* iRl EAf theoboarAcdo08 Reptrived breviousy.
.2
oo T ok DA Bt B BB et

.termirngpﬁlﬁ?%f Qﬁé)goar%sztfﬁ%%scnbed in Variation 8, has a shape elongated on the

left side, and has an extended portion reaching from the left edge portion to the
vicinity of the lower edge of the lower row. In this case, advantages analogous to
those of the board 200i pertaining to Variation 8 are attained, while reducing the
number of production steps and parts needed for the board.

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

on the board 200. For example, it would be acceptable for some of the terminals to
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5 by shorting of the first sensor drive termnal 250
mm%% another termnal with much high probability.
101] In the boards 200i, 200p, 200q pertaining to
this variation, only the firde short detection
termnal 210 on the left side is furnished with a

be stuatied vhechbaouthe! 108 ofethleGRK R PRILE 1100. B4y Qlegaecn"c examples,
above, but it would be possible to furnish the se

Varikion H@réncﬂlﬂ'hﬂﬁtib@mts‘ﬁéﬂnbeaiesgﬁge@Befot&ewfthg'merﬁhgéattw\:kfs 17A -
a structure having an extended portion, in ad

18Dt 61GRiel TA+5 5hoW Aideramb Q@blc@mgtt%red?@{ru%ﬂ.Qn %Fodd?)st?]@a@gs of ink
of the first short detection term nal

cartcidges asrtaftling td hetistiaise FRES orsed @ﬁd\@%‘*@&e%ct%@@g@%& D-D in
to those of the boards 200i, 200p, 200qgq pertaining to

FIGthl.s variation. [0102] Variation 9: 15 The board 200j
depicted in FIG 16B, |like the board 200f descri bed

[010#] evVeristiyn i10: Variation 5, has an integral terninal
215 wherein the first short detection termnal 210
Tavecbaane 260k uedicted i RHG. 12720isi fardife dArhGeRBR terminals 210 ~240 .
pertaining to the enbodinment are integrally forned

and 468280 couteaibidre. nifia¢etmihaigra0 +Zo0nunaishad bo dhe bbsrd 200 of the
board 200 differs in shape fromthe integra

embpdimeinbaDup o6 thud ninketebomats 20028k Aghished thrtRY ibRUEd Y00 of the
20 Specifically, the integral term nal 215 of the

embpdiment. 2he] bodrd IRO0k heckisi ths tfirsh senscdeirket tepinal @60HaRalthe second
210 of the board 2001 described in Variation 8, has a

sensgp alpiwe deomigat 90.0Fhet ard| 200k peirthininand thias,aaiatien ie Adahed

portion reaching fromthe | eft edge portion to the

WIth\ﬂo@q:l'rﬁst NTHiorthE2 siswteddagenes thatentioderthe dveationstlese the first
case, advantages anal ogous to those of the board 200i

sensgk drixe Aprainab2 3R end the fe @ rat serwor ariveterminal 290 edre digosed on

the 25 nunber of production steps and parts needed for
the 'i%éd B9 mertaiming 3p the ethe dimtria T he meteis way ihaté bhe shape
escri bed herei nabove, all of the terminals are

| '”d'chet%%Y the sAlid leeNA dontie, shape indicptediby threbegsarlipes NT2, in

als be situated on the board 200. For

ter n
- FIG. i%n{;ﬁé"mﬁ'ﬁ {5&1"&" he0 hewapfumsition eimileo he thd fitstesensor drive

¢ Ieﬁg% a Lo PFO4P47* 42 be situated on the housing
ermipg & ? ﬁﬁce% ﬁ?*i'wéirwederw%W of the bepfd 300 in the
0 and_ Varjation 11 shal

exanpl es, be
emb oG BER Hcpreaitnd w f'he Pt ShARE Sttgatadcis themaar of S board 200k
FILGS. .. 17A- D sho pi.cting the construction

‘Natur Iguwgﬂit} gﬂ% ca¥¥ri 968 attacﬁed 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 190 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]
PFO4#*i ati on 10: The board 200k depicted in FIG 17A is
furnished with seven ternm naks 210 -240 and 260 -280,
out of the nine termnals 210 -290 furnished to the

o10b7 e 200 0 SFRSH TR0 g Sy 3481 5 o o actvion
to tﬁ&em%%’th%%ap@gbg p%p&%lhgggﬁhé Igﬁ'\bfo'dfn‘cr‘%n\gﬁrb%olhk drop or

drive term nal 50 and the seco sensor dr

forelglMafel skSfld iﬁ]&agfgr{?% grm%oﬁn@gf bl gik"%f{rgdrgtemﬁg) pertaining to

variation is furni not che

this ?!aﬁh‘ﬁ&‘ﬁqt Wil BOASRe thdbell Wkﬁ@g%%ﬁb%sg@?ﬁwi&PEEmﬁfn ohhe

irst sensor drive tern nal and e second sensor

surrBliddifs LR Briahal 439 d(}etrhgi QPﬁﬁf&?jT_ﬁO,%heFeE? shgﬂfr%née‘%etﬁ%minai

pertalining to the enbodi nent. e notches my

4ok idoli . . Or .
50 B TS N o T g5 i

mattbe lclh 2! ﬁ;réw%@éﬁe@er{kg@oh%hmzé&mcti on simlar to the
first sensor drive term nal 250 and the second sensor

[010dT i veartigtidAd n&l 290 of the board 200 in the enbodinment
are arranged on the housing 101 situated to the rear

ThE bobed RO HepAkd in NEG.UT A, IrdthaM thBn Ha0inkthe GREEKIY®1 or NT2
100 attached to the holder 4, these termnals 150 20

pert&iRthg kOOVAH Rick 10)3¢ @btadd FoBRhe@NELIE bagh-tH¥kd RE situated at
correspondi ng apparatus-side termnals 450 and 490.

locafitHDodrréepordlirzS BRClocatiod ANBEE the fitdb sehddy HSve terminal 250
depicted in FIG 18A. As shown in FIG 18A a

and tepsassedsapest dane Dimihalr 2edatysitu3ap oaethwaard 200 pertaining to
notch Nil of the board 200k and the term nal 150, is

the gnbaditedt. iRtBresssst deeticarviewed inl BIG.aB tshdept&eddh #@N18B. Other
term nals 260, 210 (in FIG 18A, the reset term nal

arrarg@fenss oh ohwm jnk dritdidge 000 perdiningto Vadatdsawi nge the same as
simlar depressed portion DE is situated between the

those¢ of ik d90ridged 10hecedjrireett VaeatiomdDsIn28@s vaddtion as well,
PFO4P47* 43 [0106] According to this variation, the

depressieldawirtignaEaateagibsatad detwéar thedtérmiaalslil6DoMA0 ad the adjacent
t hose anal ogous to the board 200 pertaining to the

termingtso dicgerdingly f therink wrtdidgp 180 pdrtainingriorthist \@riagivowdftbrds
infiltrate fromthe end of the ink cartridge 100

advap@gpaiaﬁiah)gop@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

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

embodiment. Arrangement and function of the terminals 210 — 290 forming the upper
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this variation, it will become trapped in the

depressed portion DE arranged 5 surrounding the
PFO4PE™ i nal 150 or the terminal 190, whereby shorting of

the terminal 150 or the terftnal 190 to another

termnal due to an infiltrating ink drop or foreign

Kt r r I.m . .[ 0107

row SRR 1GR6h  BESUT A B B astis of e gt of board
200 §ratihe hdpRVi : NT2. 1 o

Ay Pt PN HRFETch Berboths Miked i ¢ 1

[o11fohr OﬁQQ ?JBQJ'CPQOWLS@VHJﬁt e Q?A H%%C@utel (ﬂnﬁmg (‘Hetl:n%ﬁﬁlg:]%l' ﬁg];ween the

to the locations where the tirst sensor rrve

upperdw MWLHNRWIPFBRGRIES S e gﬁ&éf'gldtee%ﬁ% g'ﬁsle{tﬁ%nodﬁggtion side) of

situated on the board 200 pertainin

the RURPEHREThe daﬁ%fﬁégﬁﬁnaﬁggﬂ P&y é&aﬁl\(ﬁg LR rﬁL% of‘%lg’e %%r[ge material

depicted in FIG B. O her arrangenhents 0O

as ofidritel Al 206- 2000 Fid Mot shQvs/ LE {.889-5%%&@5 ?nélntﬁ{l%%%my

as 15 those of the ink cartridg pertal ning
termi@dld BT, Theldimrh téthifal¥as T ahl %Boﬁl?‘ﬁwlséme .tﬁi%f?ﬁ S%sdother

portions DE are situated between the termnals 150,
termiR0 2a062dd1e adj acent terninals. Accordingly, the ink

cartridge 100 pertaining to this variation affords

[011a}v aTHAgeHNNRYPGRANS DT Oark T85 8cidpird Swhy Fore il o 4 dhPent on
195 %0

pertaining to Variation 10. [010 Variation

the danthdtefdp@iigdme pOEFALOR, FOr bRarhPIR, BIRORKER Nhk 38Fridge 100 is
vari-ations, all termnals are connected to one of

attacheiodrydet@3hed) M€ 8Asled €4 prddane f6¥eigrt BBicBOAoth FBXe brought to
include dummy ternminal that is not connected to any

the tdewinabto Ba cexaambe byfcontiedt foyRmgheiber 409&F ) edahbld@he first
described as Variation 12 with reference to FIGS

sensdO Al téinGBal 2TANIFIGS NOG) Ivbightifk dhagikige™ 006PiabtalcA8d or detached,
boards pertaining to variations. 25 [0109] The board

and 20@evenictortest fdilire ppevearowef wrmehl hyidfthdicoheddtifophig member
and the Ilower row fornmed by .five termnals, as with

403. t he board 200 pertaining to the enbodinent.
Arrangenment and function of the termnals 210 - 290

[0112]or rhegbaand 208pehowr0a PUG*19 has the dnchnivhieerimivad DTF bstween the
of board 200r is the sane as those of the term nals of

first pengoy driveterminah@5@ ahd dhershort dadettien detnaindle?i0, so you can't say
description thereof is omtted. [0110] The board 200r

first sensgr drive ecninab 256 isslochte ddadiagentaonfinsg IshoBTddiet tisre berminal

t he
210. However, the durmmy 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, about the board 200r, even if first sensor drive terminal 250 is not located
adjacent to first short detection terminal 210 in a precise sense, at least a portion of

the first short detection terminal 210 is arranged relative to at least a portion of the

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

220, 230, 260-280) therebetween in at least one direction, for the detection of
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upper row and the | ower row and on the underside (the
insertion direction side) of 5 the |ower row The
PFO‘lfdﬁhy term nals 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

shoftiiEWe tiveleRl thal fisDdehid? RRGULrhMaI 880BnHhE PSS ShAS detection
other termnal 210-290. [0111] The dunmy termnals

terrihel 210. 16 GuBRIaNsBNE it RleBBoOBYIGE terAIRAT Bl is WhbstaRtially
the contact formng menbers 403, for exanple, dust
locarBéadjadknt & FirdtdgRril Bbelcsion akbFARBE ®rCcHRlaa08dYy, id Bhé event
enabl es to prevent foreign object from being brought
thatt the firfse sbRsdH didle tepmiteal QBDtsRGLROsHUM €9 RhaMHer ft@FRINAP0or terminals
~ menber 403 (for exanple, the first sensor drive
duetterthe g dedpot the-vEter k6D, tMarid Alkighalikedlih 08¢ tHdiOheSFirst sensor
attached or detached, and to prevent contact failure
drivbetmmianl 25Ewilesioroab the@hbRaloBliGE terhinall 11O AEFBRIAs a result,
15 403. [0112] The board 200r shown in FIG 19A has
the bhipud wirsgnter diiviag vEltageisnatpehBendidanflze SONSQI cikbUiIN¢ S the
term nal 250 and the short detection termnal 210, so
menyy 208rdrid H@yprirtingsdppaeataer 000i ceste by shaktibBah Be prevented or
| ocated adjacent to first short detection term nal
red@ed. However, the dummy terminals DT is not connected
to menory 203 and not 20 connected to the
[0118dpaVatiaersii@e term nal s 510-590 on printing apparatus
1000. Therefore, the shorting between the first
Therbsardsipentainirer toi thal erdbédimedt hhe vetiatiyns, taershional is FIE. 2, are
never cause any problem Accordingly, the board 200r
desqriedesf hrecboand mkaunged bhecink cantddegolld toed for onacatrizgd” type
pertaining to the enbodiment. That is to say, about
printekcHewarar. Hroboards eeriaining e the embodintkritvandt eniitioak may be
250 is not |ocated 25 adjacent to first short
mougkadeen poink eemitidgs usadfdrn off parsisigse typapentet Theast cartridge
ortjon of the first short detection term nal 210 is
usedyfar 5 offetrrriagat tyre ponter Wikhstdescrbed belovofvithiveferenesto FIG. 20
r_drive termnal 250, w thout a termn nal _
and %ﬁcg?:gcﬁ@dzq 8NOMTB RErSETtiveeriew phithe ZRostragtion 260he Bt cartridge
t.herebetween in at |east one direction, for the o
pe”ﬂ@‘f‘é&?i%ﬁ VfiabrodsaiG 23 shewsra pisgunseafyidennk isertrides pertaining
nsor. dr]i ve ternmin 250 and the first short

to th%g‘faélf‘ﬂ"an 8 ?@Fﬁiaﬁtzﬂ"ﬂ!?‘ié‘.’ e PENEN- a case, the first
[011§fn51g& cgtr'tiri\ége tI%E)Ei p%?il.;inzlr?g tcia %/a?igi?iga af%t ilsac!oln¥igured for instailation 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.

[01158] Ink cartridge 100b comprises a housing 1001 containing ink, a board

mounting portion 1050 for mounting board 200, an ink feed orifice 1020 for supplying

“ink from a housing 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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Iocated adjacent to first short detection term na
10. Consequently, in the event that the first sensor
PFW@F?ve ternminal 250 should short to another terninal or
terminals 5 due to the ink df®p or the water drop,
there is a high likelihood that the first sensor
thatthev&idd ehdreBAli 62596 %Hh &Rdtlond ‘éx’cé’]ﬁi r?é]ﬂéllpqultcﬁfé t0%he side on

term nal 210 as wel a result, he out put

whicretheOguidé |ph$i'ﬂ'tﬁ1$Vm4Oa€€’c e FoERENT, ea@ﬁe mgﬁretc%ohh% Ionger than
circurts of the nenory 203 and the printing apparatus

the MMA didesiof. bhheShPdtidiRBipCeMtHRed dPtRVERE&fimBhsioh le{ﬁngdth -wise
10 [0113] Variation 13: The boards pertaining to the

dim@ B 0bNBOArdA0D, ERprcBEEPBS a A%ioSITAWE o, [ & - Z’O@ér@ater for
described as the board mounted on a i nk cartridge 100

exanipled for ""on carriage"" type printer. However, the
boards pertaining to the enbodi nrent and vari ations may

[0116¢ Aeumtks case af thakbeA-imdrliBPed psbddithent, 8bhrd 200 is positioned
carriage"" type printer. The ink cartrldge 15 used fo

by midankfof barsk ihage 202 by ® ops isiitea0 1Wahd sBeudaSEH thesbiigl rﬁemntmg
with reference to FIG 20 and FIG 21. FIG 20 shows a

portjper HJbEcsf ink careidgef100be construction of the ink
cartridge pertaining to the variation 13. FIG 21

[0115howas ahpivatiniFéG02 1, tvteeni inktatiaigt tHedigR caetridgl Ni00g in tRe printer,
the variation 13 being attached to the printer. [0114]

the guitte partiorisdt4 0160k pertraigei @bt guidatheatiida plrd 2840 on the printer
configured for installation in 20 an -off carriage"

so thatpgdedrdand erquniting poridere 1050,vink €éed beficek 02@yrdrid slg€eddsorifice
not installed on a carriage. Of carriage type

103(opremiparepriatelvt ypiteatddy/ cbaplgd vettak @optdattmn 2050, Hek ifedd orifice
cartridges enployed in such large-scale printers are

2020, ypﬁ@m epd|anifiper2030 @i thee phiatrert Plee insekticmdtretidgesf ink cartridge

npl oyed in on-carriage type printers. [0115] Ink

mObc'&r'W'PG"g?é’ o atyowoiyin F é%dssﬁ’gioﬂaﬁﬂe@mﬂt%ionih@rd 200 in this
i nk, a board 25 nounting portion 1050 for nounting

varighionrig thegamgnas vt i she 8bove-urentizpodiambatipphyi ng i nk

om a housing 1001 to the printer; an air feed

(o1 1%{ i f[PE@aM@ﬁegIOPB\MSﬁs forpHieargasatype priter ipaktaining to this

cartridge 100b to allow snooth flow of ink; and guide

- Var'aﬁ'ar'tqaarf’;exmfoow grduce peehipmatGamsed bytsherting af ghe fitesensor drive

¢ gg&aor di nS|ons of ink cartrid 100b are such
ermlﬂr’-ﬂ @ apgt etrﬁafmtnﬁba%rraﬁbq syl fci(q embodimengapd [yariations

descnbeg Lgag) ext endi ng perpendicular to the side on

[0119] Variation 14:

Configuration of the ink cartridge for “on carriage” type printer shown in FIG. 2 is
one example among many. Configuration of the ink cartridge for “on carriage” type
printe_r 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
1.4. 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#ection. The relati onship of the depth-w se

di nensi on to the width-wi se “Hinension of board 200,

expressed as a ratio of the two, is 15 : 1 or greater,

[01403r Aseskhawplia.FIGB128]anA3, Bhd Mk &AL 100 pertaining to Variation
above- ment i oned enmbodi ment, board 200 is positioned

14 ibylud@aRsuHhg DOSIS H&P@ZQ@%n@%@nQ&Sﬁo@d @n %bo@ﬂﬁ’r face of the

secured on the board nmounting portion 1050 of ink

housiag 0 bloes WiRAlink E&tdidde ASO SOV eBolintant 2therdMeFformed an ink
installing the ink cartridge 100b in the printer, 10

supilp@rigice de 0pdntd WAizh kA4 Gniokupdik neadlerihsdes WIRR igw 'cQ&r.dge 100b
the guide pins 2040 on the printer so that the board
is attaehdd wotheokdlden4t.OfHe, bodid Z00dd ndurtt8 nli®2Qowangidai(V-axis plus
feed orifice 1030 are appropriately contacted/ coupl ed
direglidrhsidel ofitiecfropt fac20CaxisHusd GREcHéh bidecracdPelthediblising 101
air feed orifice 2030 on the printer. The insertion
as wilihriek toaethidgt 1100kin che tehibd@itme k) Qo nfigurdatidih GFtiae Ho\raROOWE
Rin FIG 21. The insertion direction R on board 200
identipaltvaitls tHé buard 200 pntheserhihsdigane Tie édralor i104b i€ embedded in the
above-nenti oned enbodi ment. [0118] Ink cartridge 100b
side yeadidoff thve lefulsingatGrliboarel tsepiefoprdenéctiorpef tahaining ihlo ldviai. Hook 120b
variation can prevent or reduce probl ens caused by
that singagdsngitbfcatttend pagtofsbndwideatrdb/whet ehariniatar25ded 000b is
another termnal as in the case of the enbodi nent and
attaghad tot thenkoldeledle i trednteowethe Ophd)1i®d of/aheé ftonoMadedof the
Configuration of the ink cartridge for ""on carriage""
housuqqoboﬁq iHetokr 1 20bdiatentid Bk @riridgeotiDbeteati koldendly The
many. Configuration of the ink cartridge for "on
msefé@ﬁrfﬂlﬁg‘elbnﬂyw thsy inktcartridgenidiObl is mtteexﬂretidottheéroldarrﬂéurrs a
cpnfrguratlon of the ink cartridge for " on carriage"
direqtipgeofiarew & inshl&). 1221{&-axis elushdiection)zasi with dhe ink edrthidge 100 in
reference to FIGS. 22 -24. FIG 22 25 shows a first
th e?ﬂ@ﬁﬁ@ﬁﬂ%f the construction of the ink cartridge
ining.to Variation 14. FIG 23 shows a second
012§ ﬁ“&rﬁ%s'%é Othhas fiselacsmest prenentats RQ; t'rFf%en the side
to var {lon 14. FIG 24 shows a third
beusing 10t eloseitorthedraard 4§8. The
14. PFO4PAT* 47

pert ai ni
portign Lgraxts Hrefftr@ gigas P

' ertalnln to var
drsplgcement preventers %61 —#82 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 ;cerminals 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
PFO4PATH, board 200 and sensor 104b. On the bottom face of
the housing 101b, as with i Ak cartridge 100 in the
enbodi nent, there is formed an ink supply orifice |

014 |'I"ﬂbQ=.!é!\£‘di‘é ] .
(01220, RS SISTHER! 4PhndcRir R DR Ne DRCCL 142 £005 pRER Yo Variatior

14 ib0ddicaDRithSthBBe BF €k Ak ct,an'?rld%éaceo SeAGinire ﬁxébgov%l—gﬁnbodlment

direction side) of the front Y-axi s plus

desélisarwithhefdréfcd 85 £1G.0f, ddend eu&ﬁg olpﬂ]eré‘éf il Jnl?i#e'ak

cartridge 100 in the enbodi nent nfiguration o

01283ar dheGRk tartritgenbos gk
: %ﬂbodlnent ?ﬂegﬁenso? Tgﬁ?%E?gﬁﬁgﬁ%gézgﬁ&¥ﬁ%um?ﬂwOng

workiag leffettd imeadibuisn E&tﬂ@&ﬂn@%rk‘ﬁ%%#&&s Qgttﬁgtn‘nIPEarQF[ng 100

remai ning i nk level. Hook 120b 10 that engages wit

pertahightdthepamnbodiinehheSingd died irkbecaMiedye 160 Aks B lest)gggment
100b is attached to the holder 4b 1s nounted on

preveppats BD tle P4, ithearf prelent 3€ Pedifcelthe pdiaisH 8idphBdRent when the
Hook 120b fixates the Ink cartridge 100b to the hol de
ink eHotridgeel OUbnisesttdoh@ddio A6 tHotder b Esh BSially) keikc tHe G#Qﬁlacement
100b is attached to the holder 4b 1s a direction of
prevantaw FO3 anffiPG4 2 lalerakis th tenfihdle 2t DeRBoasm wid Fodri 00,
ink cartridge 100 in 15 the enbodi nent. [0121] The
accurecs bfigodifidbingas tHe tptraiasigedt0 FRIVERMStPMe chiPdssthding
the side portion (x-axis direction side) of housing
appat@tusbsidk dseninalst dua bo angro206.. Fubbieer, di sk akiesEntth reference to
preventers POl -P04 cones into contact with or close
FIG.t3p iratheceard 0P the geat idvivederminal 2b8@ndahk setohdi@ensor drive
hol der 4b when the ink cartridge 100b is 20 attached
termingl 288 aneladeangdd at Tacls epd @f éht $etrhiealisrikl (Ica290; itHayeis1 Qb sensor
fromnmoving in X- axial direction fromits idea
driveybyminad (258 randhidetrsicdad s4bsorSiriagd farodnd! \290tdre closest to the
di spl acenent preventers PO and P02 are | ocated on
displapememipeieveniass d104 hed P& tbspeCtiveld. PhieVeart to trwerovpment of
side of the 100b fromsw nging in X-axial direction
accurw ﬂ@pqqﬁ@omng of @Im,pwsqgrdrf\qec’r@rmlqal @60 andahe mecondfsensor drive
é The di spl acenent preventers P03 and P04 are
term!@ E ?eT*aqref%etH@ falsengandpat batyespdbedisrminalshdzl. 29200 which
(FIG 3) and keep the termnals 210 -290 in the
high 88'#?%%&8 anrlipd iapA ans oftheanoRerespaning appassbismaidegerminals

aratus-side, termnal 410 -490 correctl PFO4P4T7*
can Qfggrevented or reduced. Y

[0124] As substitute for the board 200 in the embodiment, one of the boards 200b-

200s shown in FIGS. 14 ~19 can be mounted on the ink cartridge 100b shown in FIG.

22- 24.
[0125] Other Variations:

As depicted in FIGS. 17C-D and in FIGS. 18C~D, porous elements PO may be
disposed within the depressed portions DE in Variation 10 and Variation 11 described
above, i.e. between the termin‘als 130, 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 el ectri cal arrangenents of the ink
cartrl dge 100b pertaining to Variation 14 is
PFO4PEENtical with those of the ink cartri dge 100
pertaining to above-enbodi meft  described with
reference to FIG 7. So, the description thereof is
desigialdoesFforldd bdhnthie8s laRKlogald £d B e1GORa Rt @'aﬂg Vta?latlon 11
Variation 14 affords the following 5 working effect
discufsaaldghdvieon t o the sanme working effects as the ink
cartridge 100 pertaining to the enbodi nent. Since the
[0126ik InewtHer érlgediARAD hbRsn, tthe Gk SPHAGLEBOD is PHrRYPRHEYiSh a sensor
PO -P04, it can prevent or reduce the position
104 (hispdedectniandlemart) dridlememBky 263 LE itHERIMARY st dAERI however,
to the holder 4b. Especially, since the displacenent
the pluealiento€ithe de3icandr&ndt fAmaebiaber 8dndoP 110BCHEMBMBA) 803. For
210 -290 on the board 200, 10 accuracy of positioning
exanofle! the dervsoi N84 InR1Pe a20sbiebbh ity e tiatt d®ects the properties or
correspondi ng apparatus-side termnals can be
level ofpihk\byomedny bhepplying vaiags td elde Wikt Bithiaf &1 BRCRirirdee 100, and
FIG 3, in the board 200, the sensor drive term nal
mea@bihgaibsl rédistasee cndthe emsardirdenty @amohg rtiie pddiraB8O0oftR devices, the
arranged at each end of the termnals 210 -290, that
sensios 104tihenaebsbon the ihvasiheriGil nmld thenemdrt be3 seeented on the
sensor drive termnal 290 are closest to the 15
boardi2ifl Howreer, the evengemsnt20sf thacbliity o6 piectevieby areThoiSlimited
| ead to i nprovenent of accuracy of positioning of the

to thosadothe embedireenti Rat e260planithet hemsec 808 asdritkerhodrd 280 may be

term nal 290. Therefore, the false contact between the
sepataienpnditise morzg?(mtamdmiedwerhiZQﬂ mal bagestabedpplthetiousing 101
and one of the non-correspondi ng apparat us-si de
individsgly nEhesplutality 198 the deeicee dnan be edagratied RBo[0diPd]it Beard or a
substitute for the board 200 in the enbodi nrent, one of
single jrodyie e oot boamsorsthevingle Mrydal: may bel gouatedoen the housing
nmount ed on the ink cartridge 100b shown in FIG 22-

101 ‘2’4the[ ey d 208y Hérp'\?é?"ra@ fbﬁ#stermma&emme@dw fo Bl d&Sice to which
7C-D and in FIGS por ous el ements PO may be 25
re'ater pr@ghdomﬁs%@nwnﬁéha@brre&%@ therdavines DE arrangsdi intositions of
10 and Varjation, 11 gescrl bed above, i.e. between the
the ftfé‘i REnRor drivsgermig 3pQ anfdhe sapend pynsas dfmen@rmrrmk 290

S, or ndense wat er ich can easi|

descghg«? PP?I@E d'x'n ttﬁémt"@ meg’c ‘Ep a fgyiceqtoowhis relatrve[y low voltage

" amo ! etéﬁ:eﬂ ?Wﬁﬁb{)a?ggl‘g%}; \a/if?'%r)a/%e p?};ﬂgitganbsyoig Ph% ermmals 220, 230,

260~280. In this case, damage to the ink cartridge 100 and the printing apparatus
1000 caused by shorting between the terminal connected to the device to which
relatively high voltage and the terminal connected to the device to which relatively
low voltage can be prevented or reduced.

[0127] In above-mentioned embodiment, five terminals for memory 203 (220, 230,
260-280) and two terminals for sensor 104 (250, 290) are employed, however, other
number of terminals may be employed due to the specification of the device. For

e_xample, the terminal connected to the device to which relatively high voltage may
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49 design also affords advantages anal ogous to those
of Variation 10 and Variation 11 discussed above.
PFO§R§T56] In the enbodi nent herein, the ink cartridge 100
is furnished with a sensor $84 (piezoelectric
el emrent) and nenory 203 as the plurality of the
be 6v/il6 @his AQUENIh terMmindItdy bE arlrbﬁg'ed)fn égg%igﬁ)é'odr?ea%yatffeche

not limted to a sensor 104 and nenory

ter@inal¥p2 50, 200Q1es6AB&d aBHA_ My be a sensor of a type that
detects the properties or |evel of ink by neans of

[0128Ip] YWHigexOld B@CethBodiRRnt RKraih thd rh\éﬂtibmfs GAbILH QG@d in an ink
100, and neasuring its resistance. In the enbo

carltzag 00hinglkmeatdtion Werddtas deY iFfed tohRk capRRIgEs, ]\Qi‘ﬂh ' s
nmount ed on the housing 101 and the nenory 203 is

implEpment oD 4 BBnil® rRaTed taqgced‘ﬂ@\éﬁﬁQfont&h%g%th@ﬁ%@%rgfsprmtmg
of the plurality of the devices are not Iimted

matkFiels euth at hen&iTbeidisPRkibid ¢ weyanpl e, the nenory 203

and the board 200 nmay be separate, and the nenory 203
[01203d With hardlt2@Re aRMnBanémtstad thedn&lR otolaerdneu&umgwlé};ld the

i ndividually. The plurality of the devices may be
cartiageegratitedio0 i theaprintirpuagpaboRisdp Otiods oFithes& aradptMents

The circuit board or the single nodule may be nounted
implementmsd Housgnbadival® Loald inbeeadday thp?&Rentdd Bhroidf ssftRske, and

that term nals connected to a device to which
conyeisalyi poetignhirgblemehtathrang gofthereptouldlindtgadbetib@lemented

devices are arranged in positions of the first sensor
throdeh herdveargi nal 250 and the second sensor drive

term nal 290 described above, and termi nals connected
[0130) aWhéeitbe priotinkinedterial aintgieky ahdWwound pageinirgmanthet iheention

plurality of the devices are arranged in positions of
have heen ehewmand dzgoribeBon the basie-dfdbe dmbddimenicaskyariation, the

damage to the ink cartridge 100 and the printing
embggdimanis @§ thel goBntiansledciiyedshereir arp vetalgemtented to facilitate

term npal connected to the device to which relatively
underrﬁbqﬁldm ¢falfe inventide andimplird ne dimitative theredfhe/afious ce

to which relatively |ow voltage can be prevented or

modificatieasl ang ipravemenis 6 thariavenber drerbetbleemthouti departing from

termnals for nmenory 203 (220, 230, 25 260-280) and
the $Rigjt pRY sFPRE therepf 3t regtedinshempendedylaime. anthitwpedvill

er, number of termnals may be enpl oyed

“atuﬁaj&etl%'r'lch’é'egr?éc‘?qLI'\éaJ?""éd"Gf‘et"l'i*eena'@vt ce. For exanple,

the term nal connected to the device to which

relatively high voltage may 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] Whereas in the enbodi nent
herein the invention is i np%ﬁnented in an ink
cartridge 100, inplenentati thereof is not Iimted
to ink cartridges, with 5 inplenentation in a simlar
manner to receptacles containing other types of
printing material, such&dAMher, being possible as
well. [0129] Wth regard to the arrangenents of the
mai n control circuit 40 and the <carriage circuit 500
in the printing apparatus, portions of these
1. aArmiﬁl@iegﬁﬁa@ria?ﬂquhtemldebBCtHablwigaeﬂalbleviaioea ponling apparatus in
i nstead be inplenented through software, and 10
a presmrivedrissgnjiopainecbos, theyrimting tapparadius dngingod plusality obul d
i nstead be inplenented through hardware. [0130] Wile
apparghes-gide ieéimnigalsaties prahtirepntadened coataindyosordpiising:ai ni ng
to the invention have been shown and described on the
bafirst defvidehe enbodi nent and vari ation, the
enbodi nents of the invention described herein are
n@setynd deeicdetrdriyeldasidpdrateaat EbhigReevsitagedihag thé fikdtalevice;
invention, and inplies no limtation thereof. Various
and nodifications and i nprovenents of the invention are
possi bl e without departing from the spirit and scope
t@@é@ﬂﬁal@oﬁ?%éﬁﬁclhﬁeé %?IG%WSWS@i@hﬁ%IS and o S&sohd
will naturally be included as equivalents in the
termiriah ,Jegr 51 CLAIMS 1. A printing material container
detachably insertable into a printing apparatus in a
r .
e AR of FSFle RS BREEbn el RERE il iBAcBPER ficitie =
plurail bl SofELE R Font 1o SEku kbR g ing Brait among the

p|ura]igjr%ﬂ%gqq\@tl}sﬁﬁgﬁgmngge first device; and a term nal

es a plurality of first termnals and

athg%%%ﬂd tér?nihgfﬁid?ﬁlnecm%%gzsecond device, and includes a second

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

the second contact portion and a part of the plurality of the first contact
portions are arranged to form a first row, -

another part of the plurality of the first contact portions are arranged to form a
second row,

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

the second contact portion is arranged at an end of the first row.
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the plurality of first termnals are connected to the

first device, and include a plurality of first

contact portions for contacting correspondi ng

term nal s anong the pl uralézty of apparat us-si de

termnals, the second termnal is connected to the

second device, and includes a second 15 contact

portjon for, coptactjng a,correspondi term nal. anon .
2. tﬁéﬁﬁ%n%v?‘@ya ?Onfawgﬁst%?&%fvd@%ﬁa@ﬁaﬁos@ PHIRUNG aeBAatuS in

cont act rti on and part. of the plurality of the
a preggrip '@%%?'Q&d IregHeR, tgﬁémmlag APPaFRfEE heyinds? Riusality of ¢

row, another part of the plurality of the first
apparghisrsige t%wﬂa@n@%%ntmq Riaérrial containen cemprisiagic ond

row, the first rowis |onger than the second row, and

i 8 fisstidgxicsgandrt her in the insertion direction than

the second row, and the second contact portion is

a@ ternyjed groupnhaliociotles meplorafit of fnat teBminals and @ sendndg

mat eri al contai ner detachably insertable into a
terminat,iwihénein:apparatus in a prescribed insertion

direction, the printing apparatus having a plurality

dhe phiaditaofifsstictdminals areedsnediée tpthatfiishdeviae eandiinclude a

contai ner conprising: a first device; and s a term nal
plurality ofurst betitachpdrtidas fer qinacting soredsgonding teeminaigbmomacthe

a second termnal, wherein: the plurality of first
pluralityeohapradratuar-side eevneinbled to the first device, and

include a plurality of first contact portions for

ahatsaebhd tePWinbE8 ROAAEOGbILIOS Babond BB ige tdi@inged to operate at
plurality of apparatus-side termnals, 10 the second

a highbPUokad thah BRTISCAAE drRl iRcRABS sS4 HIESEh 15
operate at a higher voltage than the first device,

contadting 4 BSHESSSNdENG ?&ﬁﬂﬁa!%ﬂéﬁéihé’?ﬁélﬁ of QPP?%%H@ t8inals,

a corresponding term nal anbng the plura

3RO IEBLHE TOhBRL Egﬁmn@r’lcf? tp)‘??f;?ﬁtﬁﬁ?ﬁﬁaﬁ@‘tﬁf%ﬁé IR don®att

and a part of the plura cont act

. i forma first row, 15 anot her
porioRE8d SpngESIATE R

of the first contact portions

Rt MG tHIURIY 6f the first contact portions are arranged to form a
second row,

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

the second contact portion is arranged at an end of the first row.

3. A printing material container according to claim 1 or claim 2, wherein

the first contact portions included in the first row and the first contact portions

" included in the second row are arranged such that the first contact portions do not

- 25

line up in the insertion direction.

4. A printing material container according fo claim 3, wherein
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second row, the first rowis |onger than the second
row, and is situated further in the insertion
direction than the second row, and the second contact
portion is arranged at an of the first row 20 3.
A printing material container according to claim1 or
claim2, wherein the first contact portions included

in the first row and the first contact rtjons .
el P TtRC RIQES BitRsindPe st aWGa B Reiaptaortions
. first contact portions do not line up_ in the )
includeddp the sCQNY KW Arharrarged afiematelyiimg digpctipn gubstantially
cont ai ner, according to claim3, wherein 53 the first
orthogasial iz thepipsertigndirasdipided in the first row and the
first contact portions included in the second row are
arranged alternately in a direction substantially
orthogonal to the insertion direction. s 5. A printing
5.  nAtpsiniing neatetial cantainec eccbnding t© amyona of olairos 4itnst, wharein:
4, wherein: the printing material container conprises
tthe pritiogdnaterial cattainea chnprisesdwa sesond hemuinalsaaach having a
portion, and the two second contact portions are
secondesyméadtipoglign,amdanged at each end of the first row
10 6. A printing material container according to any
dhe tab sHcandwohtdat portioMsedirel respetipvehpatranged at bach endtof the
contact portions included in the first rowis |arger
first rohan the nunber of the first contact portions
included in the second row. 15 7. A printing materi al
contai ner detachably insertable into a printing
apparatus in a prescribed insertion direction, the
6. A bRhting neReAsRIdMaiRar hesbraing teraty éie 8f claims 1 to 5, wherein
apparatus-side termnals, the printing materi al

GABLRINMSEr STARE fitsticdBitact pbiticts IABNINEE in thS RIS fly #CI4rGEr than

arranged to operate at a higher voltage than the fiTst
the nuierF the first contact portions included in the second row.

7. A printing material container detachably insertable into a printing apparatus in
a prescribed insertion direction, the printing apparatus having a plurality of
apparatus-side terminals, the printing material container comprising:

a first device;

a second device arranged to operate at a higher voltage than the first device;
and

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

the plurality of first terminals are connected to the first device, and include a
plurality of first contact portions for co_nta__cting corresponding terminals among the

plurality of apparatus-side terminals,
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20 and a termnal group that includes a plurality of
first termnals and at | east one second term nal,
wherein: the plurality of first termnals are
connected to the first devigg, and include a
plurality of first contact portions for contacting
corresponding termnals anong the 25 plurality of
apparatus-side termnals, .54 the at | east one second
¢ Bielanst Qe shranct ermingl iseornaciaditasig: sasongipvice, and
. i ncludes a second contact portion for contacting a
includesa Wq@a@@qﬂmgrorm@ctmgea cg[rgﬁacprﬂc{lgyg ggrminal among the
apparatus-side term nals, the at |east one second
pluraligy pf aepariséis-side tamainglée plurality of first contact 5
portions are arranged to formnultiple rows and are
atheaatdeastanehsadend eantacttpartian and dhe plsality of diesttcantact
portion and the plurality of first contact portions do
portionstare aranged ite formhmuiltinde rows andi are ctriamgedtsushdbabiing at least
contact portion is arranged at an end of a first row
one sepwrhcontact partion pind thevayralitydofifidst ¢centéctrirtiomsvdo siot fine up in
situated further in the insertion direction than a
the insextiondlirection,anong the multiple rows. 8. A printing
mat eri al contai ner detachably insertable into a
pthierdeicogd appéact postidmis @rgigrlcat rednd s arfirstadw among the
direction, the printing apparatus having a plurality
multiptd rols, aiplar at us-side termnals, the printing materi al
container conprising: a first device; and a term nal

aheuPst ldal isi skebteteRireP R inb¥rtioh ditdctbnti®diarRicona Hew
at | east one second termnal, wherein: the plurality

amon§thé hiuiple esWwshal s are connected to the first device,
~and include a 20 plurality of first contact portions

for contacting corresponding term nals anong the
plurality of apparatus-side termnals, the at |east

o, RpRSGRLAIsE SERRSE B e ORI bt i
a preschib&l ifRHIGS dir8fbH, M5d BARENG app5RAIIGs RARhEE plurality of
apparatus-side terminals, the printing material container comprising:

a first device; and

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

the plurality of first terminals are connected to the first device, and include a
plurality of first contact portions for contacting corresponding terminals among the
plurality of apparatus-side terminals, |

the at least one second terminal is connectable to a second device arranged

to operate at a higher voltage than the first device, and includes a second contact

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

- terminals,
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portion for contacting a corresponding term nal anong
the plurality of apparatus-side 25 termnals, 55 the
at | east one second contact portion and the plurality
of first contact portions ag arranged to form
multiple rows and are arranged such that the at |east
one second contact portion and the plurality of first
c ntat;:t g{ortlons do not |line up in the insertion
d Pt ong %?@%%ﬂacfd&m%@ngahemﬁalw o rfirglriadact
an end of a first row anong the nultiple rows, and
portiong @re rrenged i ffama multipledowsankeareiarranged sucky thabthe at least
direction than a second row anong the nultiple rows.
one seoory centaet pertieg anst thei @Iurabbmfa‘irﬁg@oraa@towmmgs te natdingnup in
7 or claim8, wherein the at | east one second contact
the inpertionaslireghient he plurality of the first contact
portions are arranged alternately in a direction
stisssenondaddnyad manteo isahrramgachat an ead of adirstioveatniong.the
is 10. A printing material container according to any
multipdeeowss, aridhi ns 7 to 9, wherein the printing materi al
cont ai ner conprises two second term nals each having a
sthedirdt monisasituaped furthrer imthe ngertionadirtiondhaw &t setond row
portions are respectively arranged at each end of the
amon§ithe multisle rdg@s11. A printing material container
according to any one of clainms 1 to 10, wherein the
first device is a nmenory. 12. A printing system
conprising: 25 a printing apparatus having a plurality
9.  OA pRiPEAG MAtBriSl &ﬁ]téﬁéﬁ‘aﬁéﬂ)l@mgﬁ?ﬂ%l@@n T%rﬁﬂétﬁi 8 Ngherein
material container according to any one of claims 1 to

lhel 13845t el SHRNEN@NRAAHIrSh @H@%’ié‘bﬂﬁal’ﬁ? df % fitdtBontact

first and second contact portions contact

portioR€ BFE aRANGED SItE RIAIEI) M % AFRBEN LB sRINEEA bitHogbnal to the

appar at us-si de term nals.
insertion direction.

10. A printing material container according to any one of claims 7 to 9, wherein
the printing material container comprises two second terminals each having a
second contact portion, and
the two second contact portions are respectively arranged at each end of the

first row.

~11. A printing material container according to any one of claims 1 to 10, wherein

the first device is a memory.

12. A prin_ting system comprising:

a printing apparatus having a pluraiity_ of apparatus-side terminals; and
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5 13. A board connectable to a plurality of
apparatus-side termnals by being inserted in a
prescribed insertion direction into a printing
apparatus having the pl uraEL)d' ty of apparatus-side
termnals, the board conprising: a first device; a
second device arranged to operate at a hi gher voltage
than t.he first device; and a termn r
| ASTOHES Mtk cataoh o aTRGR tocar 9 & siadhns 1dedanserted
termnal, wherein: the plurality of first termnals
into the; RIREkARRATAISSY et £ Gist aed.seeoneﬁenta% Pationg contact
plurality of first contact portions for contacting
corregpanding eRaninags ﬂe?cmgqfénesolumggoft Fparawispide grmigalst
apparatus-side termnals, the second termnal is
connected to the second device and i ncludes a second
contact portion for contacting a correspondi ng
13.  tArhoand coanecigblerte pplurallty of apparatippaidatiegniniatieby being
termnals, the second contact portion and a part of
insertérkinpd pr@dribeddmsertien fdinestiore v aqirinti®Q gpparamshavirg the
arranged to forma first row, another part of the
plurglityuofed pparatis-dide tériminalscthet bedrdmomprisisg:ar e arr anged
to forma second row, the first rowis |onger than
- théirsteleoited; row, and is situated further in the
insertion direction than the second row, and 25 the
sgeetshd d8vias tanrmigedad dperaterardsighet vatagenthanfthé Hiest device;
first row 57 14. A board connectable to a plurality
and of apparatus-side termnals by being inserted in a
prescribed insertion direction into a printing

a@ﬂﬁhﬁﬁél;grbt@% itk ih18ded btﬂiaﬂdhhf)’oﬁfrs%?ﬁr?élé' andidigecond

t erm nal e board conprising: a first device; and 5

termirdl,vfidrepal group that includes a plurality of first
term naI s and a second termnal, wherein: the

Rher t‘ail S¥firkt e ﬁh a‘T'T‘ ﬁ}cﬁq%ﬁléﬁé‘d PR Eelile LA include a
fir de i ce, ncl ude a _
plurality of ﬁrst contact portions for contacting corresponding terminals 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 second contact portion and a part of the plurality of the first contact
portions are arranged to form a first row,

another part of the plurality of the first contact portions are arranged to form a
second row,

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

the second contact portion is arranged at an end of the first row.



10

15

© 20

plurality of first contact portions for contacting
corresponding termnals anong the plurality of
apparatus-side termnals, 10 the second termnal is
connectable to a second dev'7ce arranged to operate at
a higher voltage than the first device, and includes a
second contact portion for contacting a correspondi ng
term nal anong the plurality of apparatus-side )
14. ¢ Arhpand cennegfablesioon Blusality 8t eppaituwsidgrigmingds by being
. the plurality of the first contact portions are
inserded khag edeswibedrinsertion directioninta & prirdtngeappriatusdiavingthe
plurality of the first contact portions are arranged
plurality ehapparatusesida demoinalst the boardtcanopvisisgl onger t han
the second row, and is situated further in the
i afiesttdenicediandct i on t han the second row, and the
second contact portion is arranged at an end of the
f a terminalvgroup@habinclddbe ar plueatitoofinstytdrmindlaiamd EBsesond
claim 14, wherein the first contact portions included
termiriah, whereln:r st row and the first contact portions
included in the second row are arranged such that the

fthesglurityt efirsptannins af® coiectéd i@ thefilsb detige, and include a
insertion direction. 25 16. A board according to claim

pluralibpof fgeeentacbBortioRe for Esiitasiiyf GrtespArdird feriiials @atbrigithe

the first row and the first contact portions include

piurali?oﬁé@pzﬁﬁﬁﬁﬂﬁdé%{'rﬁihﬁls?r ranged alternately ina
I rection substantially orthogonal to the insertion

GheaecbAl tefmihdl isc%o%@b%b?éﬁ% dbBond Qe Rhdl to operate at
claims 13 to 16, erein: the printing materi a

a higheP Yo RAGE thefi P irs€de it a?{‘bcﬁ’ie@dbérd‘%é@rﬁj ﬁﬂﬂgcﬂfﬁﬂi&ﬁ &
second” contact portion,” and the two second contact
co nta@lﬁflgts % 91? gr\?vﬁﬁqrbd ifig REPhihYPAMoAY W BRAaRY of 2pPafitds Slad &fminals,
the second contact portion and a part of the plurality of the first contact
portions are arranged to form a first row,
another part of the plurality of the first contact portions are arranged to form a

second row,

the first row is longer than the second row, and is situated further in the

~insertion direction than the second row, and

the second contact portion is arranged at an end of the first row.

- 15. A board according to claim 13 or claim 14, wherein

25

the first contact portions included in the first row and the first contact portions

- included in the second row are arranged such that the first contact portions do not

line up in the insertion direction.

16. A board according to claim 15, wherein
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18. A board according to any one of clains 13 to 17,
wherei n: the nunber of the first contact portions
included in the first rowis larger than the nunber
of the first contact porti i ncluded in the second
row. is 19. A board connectable to a plurality of
apparatus-side termnals by being inserted in a

AR Ny J—p—

. er.mpals, the board conprising: a.first device; a..
includsGiBiAS sBp e Fo An gEANERY GHER e 4R AR RBSUpSIATgHY
than.the first device; 20 and a termi nal group that
orthog q&@ﬂgaysﬁﬂﬁFHﬁﬂ? I0Bf first terminals and at | east
one second termnal, wherein: the plurality of first
termnals are connected to the first device, and
include a plurality of first contact portions for
7. Hhoed PreOEing spanana gf elaims Adite wvhpreime 25
plurality of apparatus-side termnals, 59 the at
| bearinting raatasiad corlainar somprisesriwesesontderrhinalseeanivhaving a
devi ce, and includes a second contact portion for
seconglgyndaeti pagtion,cind espondi ng termi nal anong the
plurality of apparatus-side termnals, the at |east
oihe twecsanendmoniact pootiarisoareanedpetiivaly arrahgey abkathend of the
first contact 5 portions are arranged to formnultiple
first rovows and are arranged such that the at |east one
second contact portion and the plurality of the first
contact portions do not line up in the insertion
direction, the second contact portion is arranged at

18. oA beard atcardirg ®tamommeobolginid @3 toul7t iwHefeihows, and 10
the first rowis situated further in the insertion

dheeniniser dffths filstanensd poawnsaRBInact IS tia!fitst PO i RiGer than
20. A board connectable to a plurality of

the NUARRSHGENS fifdt dontat PoRRIS iRYIUBEH M thd SS&IHERW.N 2
prescribed insertion direction into a printing
apparatus having the 15 plurality of apparatus-side
term nals, the board conpri sing:

19. A board connectable to a plurality of apparatus-side terminals by being

inserted in a prescribed insertion direction into a printing apparatus having the

_plurality of apparatus-side terminals, the board comprising:

a first device;

a second device arranged to operate at a higher voltage than _the first device;
énd

a terminal group that includes a plurality of first terminals and at least cne
second terminal, wherein:

the plurality of first terminals are connected to the first device, and include a

~ plurality of first contact portions for contacting corresponding terminals among the

'plura!ity of apparatus—side terminals,
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a first device; and a terminal group that includes a
plurality of first termnals and at | east one second
termnal, wherein: the plurality of first termnals
are connected to the first gevice, and include a 20
plurality of first contact portions for contacting
corresponding termnals anong the plurality of

apparatus-side termnals,.the at | easf one second
RS A Skt e i donristed Rk Soonit dpigeny and
. 0 operate at hi gher. vol tage than the first device,
includgd 7 PetesheditaCruin rrrniesting.A CoMeRPoRAING GHTHIGE| Agong the
correspondi ng term nal anmong the plurality of
p'U"a@}ng?aP@%? 'éi%tﬁgn $inals, 60 the at |east one
second contact portion and the plurality of the first
cHigrgldeapinme sereons contpstannstion epdrbe wluralityiqfithe fissksontact
_~and are arranged such that the at |east one second
portiopg e efrapeedite foram mullinde sows andtare girangsd suckt thebiieaattleast
portions do not line up in the insertion direction, s
one se¢end eeagt katicaandibetlwnlitysofdhe dingfexprdactportions dé nat line up
first row anong the nultiple rows, and the first row
in thejirsestiondiregtignyrt her in the insertion direction than a
second row anong the nultiple rows. io 21. A board
dibeationd dootagt gionidrisarrangedat2i emdef eifirst toleamong the
printing naterial container conprises two second
muitipleraws)@nel each having a second contact portion, and
the two second contact portions are respectively
ahedinglerdwells sitaateceiigithet in the inketidh diettiohIhaR a shcbadrew
according to any one of clainms 13 to 21, wherein the
amonf e muliple eewss a menory. 23. A printing nateri al
cont ai ner having nounted thereon a board according to
20 any one of clains 13 to 22.

20. A board connectable to a plurality of apparatus-side terminals by being
inserted in a prescribed insertion direction into a printing apparatus having the
plurality of apparatus-side terminals, the board comprising:

a first device; and

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

the plurality of first terminals are connected to the first device, and include a

plurality of first contact portions for contacting corresponding terminals among the

* plurality of apparatus-side terminals,

the at least one second terminal is connectable to a second device arranged

to operate at a higher voltage than the first device, and includes a second contact

_portion for contacting a corresponding terminal among the_'plura!ity of apparatus-side

terminals,
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J0122058W01 61 PF04P470 24. A printing materi al
contai ner detachably attachable to a printing
apparatus having a plurality of apparatus-side
termnals, the printing matggial container
conprising: a first device; 5 a second device; and a
termnal group that includes a plurality of first

B o bR cMeBSSRO oSS S e
or g R o RIS b el AT et e t s
one S, oS A A A BB g ot e up

. qQne I_Tq,eco‘d termnal is connected to the second device

in thedpgertipR Airgglian.a second contact portion for contacting
a_correspondi ng{ term nal anmong the plurality of
apisaseaans- cardactnariiom g @.Eramg%ig at an eadtof enferst w among the
termnal is for the detection of shorting between the

multipi@ rows, anshst one second terninal and the at |east one
third termnal and includes a third contact portion

the firsbiove israitatedh firthes an thesinsadiongditastionrthan anseapndirew among the
plurality of apparatus-side termnals, the at |east

multipdmeowscond contact portion, the plurality of the first
contact portions, and the at |east one third contact
portion are arranged so as to formone or 20 nultiple
rows, and the at | east one second contact portion is

21, aAbmagdcedrdiny enclaioh 10e daim 2@, wingreirhe one or

multiple rows. 25. A printing material container

atheqrititing rhatetiahtontather\woaipRises twb ddtendtietrRingls &dtth having a
third contact portion is |ocated adjacently to the at

secondaagitactporii@gemid contact portion. J0122058W001 62
PFO4P470
the two second contact portions are respectively arranged at each end of the

first row.

22. A board according to any one of claims 13 to 21, wherein the first device is a

memory.

23. A printing material container having mounted thereon a board according to

any one of claims 13 to 22.
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26. A printing material container according to claim

24 or claim25 having a plurality of second
J0122068¥@Inal s, wherein the secofid contact portions of the
PFO4PHPural ity of second ternminals are respectively

arranged at each end of one row anong the one or

24.  MAlddRirE hHOVEial eorthinef oféﬂcma'bﬂgaﬁgélﬁfb'lélc%QQJ'?E%'nQearpparatus

according to any one of clainms 24 to 26 havin
havm@'aLH]@allﬁyopgpﬁa@ﬁﬁ}%dsﬂd@rtg}rﬁ'iﬁ!aﬁ tH@Sﬁr@dlﬁk mbbiat %Sﬁfb‘i’ner

contact portions of the pl urality of second term nals
comp@éifigarranged wth a part of the plurality of the

first contact portions so as to forma first row, 10

t Bgirsie@®nge;,cont act portions are respectively arranged

at each end of the first row, the at |east one third

conrkashd Bevickoahcand the remaining part of the

plurality of the first contact portions are arranged

S8 tésmihal froupthatSeidds ROMurafiod of Nestaerhi@afl aONst Bk Gecond

contact portion is arranged at one of the two ends of
termiridh@nd bt |sat i thind. tedBinal\ wihel-gihi Ng naterial contai ner

according to claim 27 having a plurality of third

t threnploediisy oWfiesteiepminats 4rel ¢ahneatdditd tHeofiitst Mlasicef addhe

plurality of third termnals are 20 respectively
respeativedy fredudd a dashcandcioportion foeconthctiog.a 28redhopdinatteAginal

mat eri al contai ner according to claim27 or claim 28,
among\tier piuralithef pppatatuing-sidet rindalgont ai ner i s attachabl e

to the printing apparatus by being inserted in a

prhesatr lebstdona segdridot@rdinak tt c@mecRéd wh dree secdrideddviides ind

row and the second row are arranged general ly
includes alsegondlicontadtiportep éot cardatting & neersspomdiog kawtinalgmong the

and wherein the first rowis arranged further towards
pluralityhef ppraratisonidgi teewinalsn  si de than the second row.

J0122058W01 63 PF04P470 30. A printing nateri al

clbatatilnest eracthinl teyminal imferdhe dstecticn aEshrting beoween 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.

25, A printing material container according to claim 24, wherein:
the at least one third contact portion is located adjacently to the at least one -

second contact portion.
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wherein the printing material container is attachable

to the printing apparatus by being inserted in a
JO1220p%%Q8%r i bed i nsertion directédn, 5 wherein the first
PE04P178w and the second row are arranged generally

orthogonal wth respect to the insertion direction,

26. ARGLAMIRIEHE S cS%Fr%?tacBQFJn‘ué)E@ cBith 22051 5ith 85 hhfing g

formthe first row and contact portions arrange

p|ura|ﬁ9 R SebOnd &AitAIS second row are arranged in a
staggered arrangement. 10 31. A printing nateri al

CRRLAliIMehe 866HESMIatOp&AHNE tRE pflraiityBofZk clofd Rrminals are
wherein the printing material container is attachable

respeb@vdi@ritinkBd 120 @a8PRAR JF Ye rBW Qﬁb@tHen&?é bR Fhultibl& rows.
prescribed insertion direction, d wherein the at
| east one third term nal conprlses a portion di sposed
further 15 fromthe mddle of the termnal group in a

27.  dAnRfkingmstebisl asritamlel YicosidigaNahy bRe bhelaihd98tbi Mhaving a
direction than the adjacent second contact portion.

plurali®y of AeBsndtdriindi®itviidrain: cont ai ner according to any one
of clains 24 to 31, wherein the term nals include
pthet ssvonidiconbast potishs ef thepluesRg Wffiseofid¥&rntifals 2Pe arranged
whi ch the respective contact portions are forned. 33.

with afpart iofitha gluraliterdfahe st eortact getthmikaddl ys toforabdifiest ww,
a printing apparatus having a plurality of
aipeaseaiond -cointkec tipairtiomabss rdsbectivélntarngzedeendh end of the first
contai ner conprising: 25 a first device; a second

row, device; J0122058W001 64 PF04P470 a group of termnals
for connection to the apparatus-side term nals and
citvepati lsasigorze find aedntagt pértionratd ther menmednisg patt dfethstplurality of
one second termnal, and at |least one third termnal,

the finghepeiact pohtdons aneadrrangedfsof ag ba farer aiseadisd eove and
connected to the first device; 5 the at |east one

the atdeesinehe thind erritacspertionds rethnged ehens ed dhe teednds; of dhd

second row.

28. A printing material container according to claim 27 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.

- 29. A printing material container according to claim 27 or claim 28,

wherein the printing material container is attachable to the printing apparatus

- by being i_nserted 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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at |l east a portion of the at | east one third term nal
is arranged relative to at |east a portion of the at
10122058WQ! one second terminal, & thout a said first
PFO4P4r i nal  therebetween in at |east one direction, for
the detection of shorting between the at |east one
second termnal and the at |least one third term nal.
10 34. A printing material container detachably
30. MAUsHragemb@rial PohtaineP GicaBRAREEd Sny BAY I0hGIAmBI 20 @ 24,y
of apparatus-side termnals, the printing materi al
Cahtadimehe paAtNE Mat&ldh] cdntdinsd isARYAdhRblelH theSHSRIME apparatus
device; a group of termnals for connection to the
by begiasaters irsh GeedceibBl deFtiandirecBPri sing a plurality
of first termnals, at |east one second term nal, and
atvhbaas thofiest rold 4rdl ther $8dval, rowhereeirhinge B gepbidligl drthogonal
of first termnals are connected to the first device;
with réfpddiaoaihelipsgtionriresticonghd ermnal is connected to
the second device; the at |least one third termnal is
f eheitelre thike t @diacb potforshordriged decisveeforththedfirst Ireasdnd the
one second term nal and the at |east one third
contatepoitivals; areemged tsol amaist foampibiet sexondfrowhee arrdngad tin antaggered
third termnal is |located adjacently to at |east a
arrangsongnton of the at | east one second termnal in at
| east one direction. 25 35. A printing materi al
contai ner according to claim33 or claim34, wherein
the printing material container is attachable to the
31.  pAipminting regigtinbtargainey abednding tesamt exke pfickims €4doi Hkd
insertion direction, and J0122058WX01 65 PF04P470
wiibersimthe eniting metarial kentainris iattachabledvi the, prirftimg apparatus
termnal which is closest to the at |east one second
by beingingefitad insa prascobed nsegtion dingetionandhi rd termi nal .
36. A printing material container according to any one
ovhenel] the azlepst ame thirbtermina Somnmised @r pastiop elisrasgH Surther
adj acent to the at |east one second term nal anong the

from theJ middle of the terminal group in a direction substantially orthogonal to the

insertion direction than the adjacent second contact portion.

32. A printing material container according to any one of claims 24 to 31,
wherein the terminals include portions formed outside the respective rows in

which the respective contact portions are formed.

33. 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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plurality of first termnals is smaller than a nunber
of termnals adjacent to the at |east one third
J0122058WRPhal anong the pluralit§d of first terminals. 37. A
PFOAPHI0 nting material container according to any one of
clainms 33 to 36, wherein 10 the at | east one

dial 264 8 tdrrindlé f&rogfmrie%@l%naloctﬂmégggl%ttué]fs1deatermlnals and
prescribed insertion direction printing

compﬂ'@i‘i':gré ﬁhréﬁ@ﬁbﬁﬁlﬁrte%%k‘j 20%4s@ oRABYeRBRd ebrnfihAl dRd 38 least one

to 36, wherein the at |east one direction is, or

third €HMMdI SRBerdiconponent of , a lateral direction away 15
froman edge of the container. 39. A printing nmateri al

C ey plubdtity 3¢ €iRstidRBhidals aRY cOHRcOéd € Bhdhirst3dvite36,
wherein the at |east one direction is, or conprises a

CEHEONRALL Bihe sdcdrtl BrAindliid 864ndRed QMHQ%ec&{H 86\8e;0fnd
the container. 20 40. A printing material container
det Rebablporti®n of ahd 8t [eRsB opé ithiFd RErnARAAE Abtsized AMaNTe o at
apparatus-side term nal group that includes a
least plporadn bF thf af least oAP BaESIdISernindl SwitReUH 18419, firét terminal
plurality of second apparatus-side termnals, and a
therelpdtmreahiit wt tfast lone diircapipay fok the sletkastiodr ¢f $HRrEing WBB &I the at
termnals within the apparatus-side term nal group 25
least ane sacsrahigpechirsd and the at deavt ankithkd teawinahd second row,
wherein the plurality of second apparatus-side
term nals are respectively arranged at each end of the
first row and the third apparatus-side termnals are
34. rAgpiting\edtgriak cantgimer dbtahablyendurthbléOb22 O6BWNGD hpbdatus
PFO4P470 t he second row, wherein each of the second
having p pluralitysefsipgerates nsida termisaladiha@geiritingomataenial obntalirer
third apparatus-side termnals, the printing nateri al
compriging:ai ner conprising: a first device; a second
device; 5 a group of termnals conprising a plurality
of firstrdaviaesr ni nal s, at |east one second term nal, and
at least one third termnal, wherein: the plurallty of
fa seeondedemieril s are connected to the first device and
are respectively contactable to a correspondi ng
t 2EFAURY tgmawglst qqnf]g{:tuypyamg gepaypiis—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.

' "_35. A printing material container according to claim 33 or claim 34,

wherein the printing material container is attachable to the printing apparatus

by being inserted in a prescribed insertion direction, and
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termnals; 10 the at | east one second termnal is

connected to the second device and is respectively
J0122058WP@lct abl e to a correspondbihg term nal anong the
PFO4P4-cond apparatus- side terninals; and the at |east one

third termnal is for the detection of shorting

bQIURSRA vidian@Eronm B8 insBRRSEFQAbA ?Iﬁem;é}*'ﬁ{mﬁ% L& Blosest to

| east one third termnal and is respectively 15

the af RAEAGHAREEoAPtANGRMI "§%H@%¢'tﬁ‘& at RIA% reﬁ\te tRIFANErhing.
third apparatus-side termnals. 41. A printing
naterlal contai ner according to claim40 conprising a
plurality of the third term nals being respectively

36. Conrafinbhetdrl eastiimdr dcherdihditdbihg ¥neloftdMifd 33 to 35, wherein
apparatus-side termnals. 20 42. A printing materia
c arfuaibeelof 6GAhGIsNdjddent kaiths 40 |4dst ©ndi JBcdAd t¥RheI dmong the
the printing material container is attachable to the

pluralty iofitfir gt et QidISmally tABh RO dfe@rinthals AdiBsert toethe at
insertion direction, wherein, in the printing

least appahiad bermibdlearhorigSthel murating of Fstsegamdig,ow are 25
arranged generally orthogonal with respect to the
insertion direction, and wherein the apparatus-side
term nals arranged so as to formthe first row and

37. t Aerapipgarradtesiab toretatres richeatdingta amgede 96 chtmt @3fi@r 38, wherein
the second row are arranged in a staggered

the atalensingendinéctid0ik22058MPbiteHE corfpdhRAY Of 4BpreAcpbeditriseetion
materi al container detachably attachable to a printing

directappparat us having a plurality of apparatus-side
termnals, the printing material container
conprising: 5 a first device; a second device; and a
termnal group that includes a plurality of first

38.  t Amrindiak gnatatial eerypinenecsersingito any nheaf chainds 88 toedfs twherein
one third termnal, wherein: the plurality of first

the at;least; ons direstéioncisnaecpmarises o ronfrionent dbva leteral direction away

from an edge of the container.

39, A printing material container according to any one of claims 33 to 36, wherein
the at least one direction is, or comprises a component of, a lateral direction towards

an edge of the container.

40. 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 each end of
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10 the at | east one second ternminal is connected to

the second device, the at |least one third termnal is
101220685¥O4lhe det ection of shortiffy between the at | east
PEO4PYRe second terminal and the at |east one third

termnal, each of the termnals has an circunferentia

the s&HBE,rod, %E-Félﬁ%aelf] of BRe sE&&HBb S 8hls-alde 8dBRINGfs it RQjacent to
third term nal facing a portion of the circunferentia

any of88ethidbagtfarhtie-§66 BN HRDrikik RalHdl ic8RtaMert d¥nprising:
circunferential edge of the one first termnal facing
andr&edeigs:ti on of the circunferential edge of the
second terminal, the length of the portion of
ChlsebbiceHevit:al edge of the third termnal is |onger
than that of the portion of the circunferential edge
O gtdl ONEeriinaé cb@prLiAgla pldfhlidd of Ardl fefininags, A l&lst dne
cont ai ner according to any one of the preceding
secondltarmimal, andeitdedstidie third RaainaQvehdrBinkd ternminal is
closer to the at |east one second term nal than any
othet plerdlity of fitstrigrmlals aréScorheptédto e filitleivide and are
cont ai ner according to any one of the preceding
respeclivlyrepntazbablb¢o @i cortdepoatlingaashinahemseg el fitstrappaedtus—side
is arranged closer in a lateral direction to an edge
termirals;t he printing material container than at |east a
portion of each of the first termnals. J0122058WX01
6ihe RHBARUGME décordl fermintal isgcorateetedito tiomtadarer device and is
according to any one of the preceding clains, wherein
respectivale cantmctablé dast carmespoatide sevvind! ampng hizd secordl aiparatus-
| east a portion of each of the first termnals is
side tenminglgeand ateral |y between the two said second
termnals. 5 47. A printing material container
dbecrtdeagt ene thingd tenmingl is for theastectien of aorting bshween the at
the first device is a menory for storing information
least ong agqong tesmingbapd the phipastanethisy tewninal anshisi ngspectively
printing material container. 48. A printing materi al
conta@@hleaﬁ%Fo'a’@é@?ftﬁ"ﬂﬂgtﬁt"@'%)aﬁmﬁ’é the thid q@petagass Tide terminals.
clainms, 10 wherein the second device is a sensor for
deternining an amount of printing material contained
the printing material caontainer. 49. A prlntlnP )
41. PERTIRE ”@Gﬁ'f'%ll‘?%'rta'aﬁﬁ:é?%ﬂrﬁtﬁ'gtt@ “dﬁ‘?" Gﬂé’oﬁfpr'lsﬁg a plurality of
ecedlng cl.ai ns éreln t he second, devic
88

the thisg 0emIBAtRPINE FSGREHVAI¥ICOERS Ao AT 66 RiRlibseo third

apparatus—side terminals.

42, A printing material container according to claim 40 or claim 41,

wherein the printing material container is attachable to the printing apparatus

by being inserted in a prescribed insertion direction,

wherein, in the printing apparatus, the first row and the second row are
arranged generally orthogonal with respect to the insertion direction, and

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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15 50. A printing material container according to any
one of the preceding clains, the container containing
;%BiZ?WQQIi ng material for suppl§’to the printing
P Bparat us. 51. A printing material container according
to any one of the preceding clains, 20 wherein a said
third termnal is provided on a one-to-one basis for
each said second termnal. 52. A printing materi al
43.  CANGraitiRf magsl dbiGire? RBYcHBE MftadhidIPtEaqHiMBe apparatus
clainms, wherein termnals of the termnal group are
havin@aNaEe) sPapfarbust-ait8enaingls, tAY biiblie: maBerd)\WontAngt
wherein a said second termnal is respectively
compasingnged at each end of one row anong the one or
mul tiple rows. J0122058WX01 69 PF04P470 53. A
paifingt dgvic@t eri al contai ner according to any one of
the preceding clainms, wherein termnals of the
t ersetorad deviogtparal e arranged so as to forma first row
and a second row, wherein a said second termnal is
r aspechalvebyp ahatingkdeata Hacliteofifiedt teh@inals, bt I&ist bAW,second
and wherein the at |least one third termnal is
termiral rad gédeast dneahirddeeminil, wheréimo ends of the second
row. 54. A printing material container according to
cthei phurblity 0 firdtaeemimatshareecdrmeataal tor e fisstafevidei r d
termnals and the third termnals are respectively
atheaatgedstatnec aedongiigroinal receerohed tobhe S8cond ¢miied,i ng
mat eri al contai ner according to claimb53 or claim 54,
viherati inasthenepthinst tenminediefdrathe atetibetiiore of ssording declhabérethe at
to the printing apparatus 15 by being inserted in a
least ¢rreegeqdndegrinineband dhe dt fasst icon thihdeeminak he first row
and the second row are arranged generally orthogonal
viadh efddsdermingls es amsiscumbaredtialeeddeon poatien whthei n
) the first rowis arranged further towards the
circumfgesaytial gfzeipf tea thivs terminal facing a portion of the circumferential edge

of the second terminal and a portion of the circumferential edge of the one first
terminal facing another portion of the circumferential edge of the 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.

44. 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.

45, 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 printing material container than at least a portion of éach of the first

_terminals.
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side than the second row. 20 56. A printing nmateri al

contai ner according to any one of clains 53 to 55,
JOI22004Y8P¥i n the printing materigd container is attachable
PFO4PY78 the printing apparatus by being inserted in a

prescribed insertion direction, wherein the first row

48. anq)rmﬁngsrﬁ&%mu Ee,waﬁfeeaeeawﬁo %Eé‘"o‘thé’H f3laims,
ol

with respect to the insertion rection,

where\mﬁ’f&brhrE%ﬁ:%é@ltﬁoagaf@QQ%Mrﬁ%atlé)aﬁ@%méaQ@ afdcfrﬁBn 0PWach of
and termnals arranged so as to formthe second row

the firdt @ehindiRU8 Gridngdd HtagloRewath IRIeRERhid sHALA4AeAVIRRL.
70 PF04P470 57. A printing material container
according to any one of clainms 24 to 52, wherein
termnals of the termnal group are arranged so as to

47. T ApANRIngi Agllefial EWaindhaEEbMId Y Aty bRESF tI‘PéWSrei%Gmgdclalms
termnal is arranged at an end of the single 5 row,

where@iNthaMigh &leNidelie sihemAs ForofterihRiifdrh&tidh PalhtihSto the printing
arranged so as to be located adjacently inward from
materiah @ oatain bist the MRintiag ORstekiar 8dmalnear ranged at the end.
58. A printing material container according to any one
of the preceding clains, 10 wherein the at |east one
third termnal surrounds the at |east one second
48. tApringak.matbfal doraindt kbgordhigelid sy 60dbAtMEpreaeddedilsigs,
to any one of the preceding clains, wherein there are
wheret tHeesetontivde v id s sawod foredeienalrnaad aeacht of ptikéng material
first termnals is arranged laterally between the two
contaipad th slex priotit e materéd| conidbn&0. A printing materi al
cont ai ner according to any one of the preceding
clainms, wherein the at least one third termnal is
further used to detect whether the printing materi al
49.  chmriating matsrialt ¢cethiodr accardmepoi atyi o appar ategsdinglaims,
61. A printing material container according to claim
wheregthevitreoad fevive iplopeetet pyof highes voltagenthaal theifirst delese.
a ground term nal,

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

container containing printing material for supply to the printing apparatus.

51. 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.

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

25

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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and wherein the third term nal used to detect whether

the printing material container is attached to the
JOlZZ“g?WﬁBi ng apparatus is shorté® to the ground terninal.
PFO4P3E 62. A printing material container according to

claim6l,. wherein the ground termnal and the third

53. &y plimilg Matdiadl QoRtlRGtacMapding o ah§ onBldfithk e S&TiRE LRIms,

container is attached to the printing apparatus are
wherdint@@hiahlsYof'tAE WBEinBYgrdupi 478 | Pran2BW QB R tol RrR Sfifd! 8w and a
row. J0122058W001 71 PF04P470 63. A printing materi al
secorPFdval ner according to claim®60 or claim®6l, wherein
the term nal group includes one or a plurality of the
t hihiekih @r 45id1aksonduitehirid i€l ed REEtVEIGtRRINgEA &t RALATENADT the
material container is attached to the printing 5
first reappandt us, and wherein the type of the printing
material container is determined by the printing
appardi ke abledsbenbanird tefmiaanisndredngat it POssttdreNofothe two
the one or the plurality of third termnals used to
ends detlectectndtroer the printing material container is
attached to the printing apparatus. 10 64. A printing
materi al container according to any one of the
preceding clains, further conprising: a housing
54. cArgraitimgngateriahtomygineataecoeding andlaim 4dpard i nstal | ed
on the housing; 15 wherein the termnal group is
awharrege thern it heplvatibydof 85rd ferprinals iand thatkird &érminals are
cont ai ner according to any one of clains 24 to 63,
respeéiivelh@rrangedpt estimgnd &f tbeisiengnd omt.ai ni ng the printing
material; and 20 a board installed on the housing;
wherein the first termnals and the at |east one third
termnal within the termnal group are arranged on
90.  t Aerisdimednatenial egrderisien acherding tmdiatne 53 avadlainwb4.hi n t he
term nal group are arranged on the housing.
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.

56. A printing material container according to any one of claims 53 to 55,
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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25 66. A printing material container according to

claim®64 or claim®65, wherein the first device is
J0122058WP% | ed on the board. 67.7Q printing materi al
PEO4PEEnt ai ner according to any one of the preceding

claims, J0122058W001 72 PFO4P470 wherein a recess is

57. T W sHrahednRedweebnidifrsfReonding e %@%he%’?%l%@@@}e{o 52,

term nal adjacent to the second termn nal
PwhBEdim Periih &6 o¥lthE ABFrAIBEEroBs GPE BBt @ s8R% t8BrAfa single
the preceding clainms, 5 wherein a porous elenent is

row, furni shed between the second term nal and anot her
term nal adjacent to the second termnal. 69. A board
natstebkife atleaspbhdlseBgndbdrdiinglis GARhaédat af &hacdabkkingle
attachable to a printing apparatus that has a

row, plurality of apparatus-side termnals, wherein the 10
printing nmaterial container has second device, the
beed dhemipths ahdEast @ankithBl tdeninglels sarthgadtserds fivbe located
group that includes a plurality of first term nals, at

adjacérabsinwane freacthedat leasthonalseantt Birmlirehatragped bbithél end.
term nal, wherein: the plurality of first termnals
are connected to the first device and 15 respectively
include a first contact portion for contacting a

38. cAmrimtipgmiterat esntaimal acaomiivgg tchanypbuok af ihe/ pefceding claims,
apparatus-side termnals, the at | east one second

whereirethei afaleasisono thiet terinliealtsurtdueds ¢éoontl ldsvicae serdnd terminal.
i ncludes a second contact portion for contacting a
corresponding termnal anong the plurality of
apparatus-side ternmnals, 20 the at |east one third

929. t‘gm'ﬁnﬁiag magefial cariaingemecerding tof amhone phtheptagedingtdiams,
at | east one second termnal and the at |east one

wherejmthege ees af frast ane seittsented tgrminafsdand eaghaef thpofitstdarminals
for contacting a correspondi ng term nal anong the

is arrameed datpraflydretwapp shatwe-seidiesqonditermingls. t he at | east

one second contact portion, the plurality of the first
contact 25 portions, and the at |east one third

contact portion are arranged so as to form one or )
60. n&p{lpo% n}aag\ggl cghdainer 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.

61. A printing material container according to claim 60,
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,

62. _A printing material container according to claim 61,

- 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.
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the at | east one second contact portion is arranged at
an end of one row anong the one or nmultiple rows.
T012203yOP058W001 73 PFO4P470 70L A board according to
PFO4PEPai m 69, wherein the at |east one third contact
portion is |ocated adjacently to the at |east one
second contact portion. 5 71. A board according to
claim69 or claim70 having a plurality of second

63. t ArgRrtdgSmatthRl 8bRtie a%%smﬁge&eraaﬁteowabmwof the
plurality of second termnals are respectively

avhange thaterddfd) £00p Hel@RR SVoRAPNB 2R thlrd terminals
multiple rows. 10 72. A board according to any one of

used €d aéi¥et ﬁﬁmeﬂﬁ’er?t]qe_hﬁ‘iﬁtﬁﬁ AatRlridl 3bhtalhePflis SBGGRAEY to the printing
term nals, wherein: the second contact portions of the
apparptudral ity of second termnals are arranged wth a
part of the plurality of the first contact portions so
asnd ahbeimtide tipesbf tHavpriding MetsRe @B At ialetfPihé DB the
are respectively arranged at each end of the first
printidgOsppariitisabn kh@dbsiond d hirhblercaid peditiP® of tiod oad dr the plurality
remai ning part of the plurality of the first contact
of thifgorermbrats asel o tatege dvhethasthepriming raatzeiabbontainer i@attached
the at least one third contact portion is arranged at
to theoprintofg dgrarstwe. ends of 20 the second row. 73. A board
according to claim72 having a plurality of third
termnals, wherein the third contact portions of the
plurality of third termnals are respectively
64. aAmainged nstedaktorentheofactbieireeimoany poevof Bie Brhecedingoaaiths,
according to claim72 or claim73, wherein the
furthepciomprrisipemat eri al container is attachable to the
printing apparatus
a housing containing printing material; and

a board installed on the housing:

wherein the terminal group is arranged on the board.

65. A printing material container according to any one of claims 24 to 63, 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.

66. - A printing material container according to claim 64 or claim 65, wherein the

o f'_n_'st device is installed on the board.

67. A printing material container according to any one of the preceding claims,
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by being inserted in a prescribed insertion direction,

J0122058W01 74 PFO4P470 wherein the first row and
1012206H¥0Fecond row are arranged’eneral |y orthogonal with
PF04P48spect to the insertion direction, and wherein the

first rowis arranged further towards the insertion

divhdih QNrecstdIR ﬁuhﬁehédﬂsewé‘ewmer&woné términdt HRPESbther
according to any one of clainms 72 to 74, wherein the

termirktl iadfdcRet BRERE saborfPirAlimgr 1S att aChab' e to the
printing apparatus by being inserted in a prescribed
insertion direction, wherein the first row and the
second row are arranged general ly orthogonal 10 with

68. I ASHRRingtMatehial tOSRIHr ARcBidiRELd BRy oARGFWRE LR JEdilEclaims,
contact portions arranged so as to formthe first row

anHerdire a GRb @S blenOit id ANRISAEH DRELELS theaSeddhdl @FMIdanend
second row are arranged in a staggered arrangenent.

anothdbtetfhina deipiedt 86 €Rs debghd terdivalone of clains 69 to

75, wherein the printing material container is

attachable to the printing apparatus by being

inserted in a prescribed insertion direction, and
69. wWAdiard nonetattie lbaasprittire natdrthi icentaimal detochEbhs attadhable to a

portion disposed further fromthe mddle of the
printirtgeappanatiusghetipas a pdurdlityect apparstueséidattemhinglspwhboaho bled

to the insertion 20 direction than the adjacent
printirgeoaiediat onbiaiiergaist semond dévicA, teabohrdoooimisig:t o any

one of clains 69 to 76, wherein the term nals include

pofitstodevideoramdd out si de the respective rows in which

the respective contact portions are formed. 25 78. A

bo berehina Lamoaib tieatoncladps antlimagitvraf Brstdlernioatsarhbrast one second

detachably attachable to a printing apparatus that
terminghgand aplleassloneythisfl tappiarbwereinde term nal's, wherein

the printing material container has second devi ce,

tthe eatity e itermigals 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 Isast 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
po_rtions, and the at least one thil_'d contact portion are arranged so as to fo_rm 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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J0122058W01 75 PF04P470 a first device; and a group
of termnals for connection to the apparatus-side
;%%%%Wﬂqlnal s and conprising a’plurality of first
rmnals, at |east one second term nal, and at | east
one third termnal, wherein: 5 the plurality of first
termnals are connected to the first device; the at
| east one second terminal is connected to the second
70. dAWczed aasérdirig tealaim 89pRhédean of the at |east one
third termnal is arranged relative to at |east a
pthet atoleast ohdiehiad cbeagt portbrsiedoestedeldiddeatkly toithBQttle@st one
said first termnal therebetween in at |east one
secondi coatdctopprifoar the detection of shorting between the
at 10 |l east one second termnal and the at |east one
third termnal. 79. A board nountable on a printing
mat eri al contai ner detachably attachable to a
71.  pAiboaidgcappargatousiainh 88 dnataim T havdhg byplefality of second
apparatus-side termnals, wherein the printing
terminmg,eri al cont ai ner has second device, the board
conprising: 15 a first device; and a group of
twheriemathe $egondoraméactti mortivos ofi¢he p paality usf-ssicdad terminals are
termnals and conprising a plurality of first
respe¢iivrely acapgedint bacts endpé opecowtmanniheadne amohultiplé eass.
one third terminal, wherein: the plurality of first
termnals are connected to the first device; 20 the at
| east one second termnal is connected to the second
72, Rppaed agenprdingtto] anyseneppiecinims 89 te /it reving & plupelityd second
_detection of shorting between the at |east one second
termingls; Whgkginand the at |east one third ternminal; and at
| east a portion of the at least one third termnal is
Ithe feeana gratasitioytions af the plgeality o seeonshteyminale apg arranged
| east _one second terninal in at |east one direction.

‘with apargef the plysily oE dbe Hriigcataed eeriions sgrascioaformya first row,

\;!\{_l?lerein erein the printing material container is .
PSCRABY SOPtRE MOTPR PTG SRpRArlY asrangyd Bbpagh end of the first

ow inserted in a prescribed insertion direction, and

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.

73. A board according to claim 72 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. -

74. - A board according to claim 72 or claim 73,

wherein the printing material container is attachable to the printing apparatus

by being inserted in a prescribed insertion direction, -
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J0122058W01 76 PF04P470 wherein view ng fromthe
insertion direction, the termnal which is closest to
JO122068 0% | east one second terMnal is one of the at
PF04P{78ast one third terminal. 81. A board according to any
one of clains 78 to 80, wherein 5 a nunber of

t @hBtdiRhtBe AfdtAeNNind thd SRl ofasrle Q‘Pﬁqg%_@%'ﬂgréﬂl?;drﬂﬁ@onal

anong the plurality of first termnals is snal

with rebBgéctaontheifser®bontdfeetibal s adj acent to the at | east
one third termnal anong the plurality of first
t ehdrivheldin tRe firdk RAATChrAGRUGUABe SovdNds ARE iFdcptidR dit8ction
to 81, wherein the at |east one 10 direction is, or

side thanphé sesorl eanponent of , a prescribed insertion
direction. 83. A board according to any one clains 78
to 82, wherein the at |least one directionis, or
conprises a conponent of, a lateral direction away

75. f Advoaadh aedgelimf to &Meonobf alaites 72%5 BY. A board
according to any one clains 78 to claim83, wherein
t Wher@lin tisaptintome matkrizb @ohtindrSis Mfach@bRtoSthe Finting apparatus
conmponent of, a lateral direction towards an edge of

by beinpdnsertatd mi apreschibe8msetitodirdctionint abl e on a printing
mat eri al contai ner detachably attachable to a
pwheneimtheafipsd ratvusi dhideei segoad appaaratarcanged @eheralfy nathogonal
group that includes a plurality of first

with regpeat 4bube dnsketivediventds,ard plural ity of second
apparatus-side termnals, and a plurality of third

whereipiier eanigcspadioneramangkd sovdsetroefonmt derfingtikew wintlitha doineact
apparatus- side termnal group are arranged so as to

portiong arang¢d sgasrtovformdhs seoond rowarsvaoreged 6a shaggered
plurality of second apparatus-side termnals are

arrangeggpéct i vel y arranged at each end of the first row
and the third apparatus-side termnals are
respectively arranged at each end of the second row,
wherei n each of the second apparatus-side termnals

76.  fyboorhasqudingto aowoemmagiclriensaBP dedft to any of the
third apparatus-side termnals, wherein the printing
e einaine RIgHING Materizhgoriainsids abtpcheblettadhp ainging apparatus
.conpri sing:

by being lnsertedni%'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.
77. A board according to any one of claims 69 to 76, wherein the terminals include
portions formed outside the respective rows in which the respective contact portions

are formed.

78. A board mountable on a printing material container-detachab_ly 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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a first device; and a group of term nals conprising a
plurality of first termnals, at |east one 5 second
10122068WH¥Ihal , and at | east one third ternminal, wherein:
PFO4P4Re plurality of first terninals are connected to the
first device and are respectively contactable to a
CalflreRONEE:Nhdt er m nal anong the first apparatus-side
term nals; the at |east one second terminal is
CanPEes 8HtdrmindIe F&esaH cleM ite @haPphitud-QidLaRRFRAIY Bhy
contactable to a corresponding term nal anong the
compS&AgAthIaRAey of fifst tehHRalse b dat Sne aREohd €erMinalC8Rd aP&ist one
third termnal is for the detection of shorting
third fevegnviidieinat | east one second ternminal and the at
| east one third termnal and is respectively
CtHy plakaAliey of fistateeMinaks pancbriiected £8 Bl finftaRgiddie
third apparatus-side termnals. 15 86. A board
atreostdieagt bioe ebeor GPmoIN tohmgtad Pb thakkéynhdlediBe and
third termnals being respectively contactable to
eacleast atpbetign of thd atyleakt bhé thirdpaaiiailus astaiged relative to at
termnals. 20 87. A board according to claim85 or
least & lpaitiorB6f thehat kehst bhe speord tevenimat with@lt £ esitidlratterintinal
attachable to the printing apparatus by being
therebatgerh éd at feaat pnesiinectied, fonske tdetattibinr efcdHonting baBreimthe at
in the printing apparatus, the first row and the
least e eexbndotermirel and thmgé teagé meedhirg terminaonal with
respect to the insertion direction, and 25 wherein the
apparatus-side termnals arranged so as to formthe
first row and the apparatus-side term nals arranged
79. <A baerd molivtable he aspdditg meterial eonlainangieda¢hablnattachable to a
staggered arrangenent. J0122058W01 78 PF04P470 88. A
printingonndratpathaibhes amluralityi oft danvgratwsesideterranelai wherein the
. .detachably attachable to a printing apparatus that
printingagaterigl apaiainey hat seppad devisesthiebeard momarisingaher ei n
the printing material container has second device,

thErgFtavice 8hpr i si ng:

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.

80. A board according to claim 78 or cl_aim 79, wherein

wherein the printing material container is attachable to the printing apparatus '

by being inserted in a prescribed insertion direction, and
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a first device; and 5 a terminal group that includes a
plurality of first termnals, at |east one second
10122058W @ hal “and at | east one tHird termnal, wherein: the
PEOAPHOural ity of first terminals are connected to the

first device, the at | east one second termnal is

C QMBRSH @fbwlife Flath BRCIABEHtRRVAIFRtiohhEhterh@st twRER id BbEékt to
termnal is for the detection of shorting between the

the aBleastlOnd 8366ndORNHRA ANEné BF Bhd at |caBE ohbBehRl tk@ARkI. one
third termnal, each of the termnals has an
circunferential edge, a portion of the
circunferential edge of the third termnal facing a
81. pArddaed aetordirg & anuehebeBlzims 764@e30, afhetéin Second
term nal and a portion of the circunferential edge of
t hewetber of tedminaleratidbzht tacha gt &t bae seebhd esrniihaltdreong the
circunferential edge of the second ternminal, 15 the
pluralite nd ffinstoferiniveal par srmaller ahag iarmumB e rofrierrainakdgia @nttbethe at
third termnal is longer than that of the portion of
least dhe ticrd ternfiedl emtoral thedderatity bhirsarterrhinalt term nal .
89. A board according to any one of clains 69 to 88,
wherein the at |east one third termnal is closer to
the at | east one second term nal than any of the first
82. 28 hoerdrancdringd®. any broackinas #8tdidigwherdnythene lefst one
clains 69 to 89, wherein the at | east one second
directicgy igi erabomprises acgegootisel aiprescribetdanaértiinrdivtdtion. t o
an edge of the board than at |east a portion of each
of the first termnals. 25 91. A board according to
any one of clainms 69 to 90, wherein there are at | east
83.  tfdoskd dcewdmsdot amnenrarisinands 40 82e wheredn toe at dyassfone
. each of the first termnals is arranged |aterally
directinst ije@hcemeriiason samgoserrtorfd atietens!rditestionGvenokemeom edg of
PF04P470 92. A board according to any one of clains 69

‘the cqrgaigsr. wherein the first device is a menory for

storing information relating to the printing materi al
contained in the printing material container. 5

84. A board according to any one claims 78 to claim 83, wherein the at least one
direction is, or comprises a component of, a lateral direction towards an edge of the

container,

85. 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

_ piurality 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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93 A board according to any one of clainms 69 to 92,
erein the second device is a sensor for determning
J0122 ?WQ%unt of printing materfal contained in the
PEOAPH0; nt i ng material container. 10 94. A board according
to any one of clainms 69 to 93, wherein the second

is adjgl@dHta® drfy ofOfpRr thirdAChpp¥raub GE kerithd I8 0RhERANtHA Y rﬁﬂlﬁgsltnaterlal
device. 95. A board according to any one of clains 69

contairferWas deldong @Bl leNEle ESHTHDoRipRGingdr i Nting material for
supply to the printing apparatus. 15 96. A board
aadpetitegcé:carny one of clainms 69 to 95, wherein a
said third terminal is provided on a one-to-one basis
f argreac bf sa@ninsiecontrisiignd plakalit) 6f filsthahfinAs cardastdone
to any one of clainms 69 to 96, wherein term nals of
secoridiermial taidnatniabstgsmuthial ®erainangesel® as to form one
or nultiple rows, and wherein a said second terninal
i sher plapaity iof €iryt tarmimdedreatomachedbs tld fistedevianaadrang
the one or multiple rows. 98. A board according to any
respeotieelpfcoatantalleG8 4 co®&spadidinghierainal bevorg bk $iref apgueatus—side
term nal group are arranged so as to forma first row
termimatst a second row, wherein a said second ternminal is
respectively arranged at each end of the first row,
JUR206800rie 86coRFiAMINED iandnivitteeditn thtieeatnd dagte @and is
third termnal is arranged at | east one of the two
respectivily sbntdvdaly e doredcoroespoddingAebminatl amoog the sgeond epwaratus—
98, 5 wherein there is a plurality of third termnals
side tamn@llseamdn rd termnals are respectively arranged at
each end of the second row. 100. A board according to
cthei ah lestopne thirditgoinaltie fart thet drseptiomof shortingdrataeen the at
container is attachable to the printing apparatus 10
least pe pe¢and tanmétal andithe at fgass enedsirditaseinel and il raseerively

contactable to a corresponding terminal among the third apparatus—side terminals.

86. A board according to claim 85 comprising a plurality of the third terminals
being respectively contactable to each of the plurality of third apparatus—side

terminals.

87. A board according to claim 85 or claim 86,

wherein the printing material container is attachable to the printing apparatus

by being inserted in a prescribed insertion direction,

wherein, in the printing apparatus, the first row and the second row are
arranged generally orthogonal with respect to the insertion direction, and

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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wherein the first row and the second row are arranged
enerally orthogonal wth respect to the insertion
ﬂgig) W&Ution, and wherein the ¥ rst rowis arranged
drther towards the insertion direction side than the
second row. 15 101. A board according to any one of
88. ClAdiodrd FourRablleBn MBAREHHN mMaberiddontdingr A&aBhAII attachable to a
container is attachable to the printing apparatus by
printile bpigaratiBeHae has A Hukiies 6f hpRftaturseide @Pmalst Glhlefdln the
wherein the first row and the second row are arranged
printige mat&lidl \codtdihagidadecond devide, ties pesitd ésmpiging:nserti on
direction, and wherein termnals arranged so as to
f arfirst Bevite;raid row and termnals arranged so as to
formthe second row are arranged in a staggered
as tamgieaegioup thd2inchides ar sluadicy bé fing: tedmaiays, @bdea3ft one second
claims 69 to 97, 25 wherein termnals of the termna
termimgpl @up adir eastrarentpird teominal, twhefreinm a si ngl e  row,
wherein the at | east one second termnal is arranged
atheaplusaiidy of firstetesmingllsearer cavnedfd® 26 bige e IdRick,
PFO4P470 and wherein the at |east one third term na
i theaatr leagedns seaand Erinedl ox avmrkctedtacheaskyonddevide,
fromthe at | east one second term nal arranged at the
eti. atlleadst sndthirditexotinal ds figr the datpctor obkhefthignst@een dhe at
102, wherein the at |least one 5 third term na
least ang secandktarminahant dhe et derst swedhitditerminahl . 104. A
board according to any one of the clains 69 to 103,
weratedhtheharaminalshag an cgumfergptishedzes eqmntion of thaal s
and each of the first terminals is arranged |laterally

circurpferqiitiah edeie of Wee Shirditeraden dacioe wi prrtion of Ghe e cumfersarial edge

according to any one of clains 69 to 104, wherein the
of thegiecopd derminal andha partien af the cireumfereniésl adgepfitbe voedist

.Whether the printing material container is )
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.

89. A board according to any one of claims 69 to 88, wherein the at least one
third terminal is closer to the at least one second terminal than any of the first

terminals.

80. A board according to any one of claims 69 to 89, 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.

91, A board according to any one of claims 69 to 90, wherein there are at least

~ two said second terminals and at least a portion of each of the first terminals is

érranged laterally between the two said second terminals.
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attached to the printing apparatus. 15 106. A board
according to claim 105, wherein the plurality of first
;%10242{?{7 @'nal s i ncludes a ground’® erminal, and wherein the
ird term nal used to detect whether the printing
material container is attached to the printing
apparatus is shorted to the ground termnal. 20 107.
A board according to claim 106, wherein the ground
92. t Arbdandlacasdirghe iy 66k bREEMaIGIUsETN, whetlsih @Bb finkicliddee is a
the printing material container is attached to the
memopy ifox $toging pifarmabticn pdletindte eia plibtif® raestial ontainéd ] the
conmponent in a single row. 25 108. A board according
printingometexiainchBtaimar. cl ai m 106, wherein the term nal group
includes one or a plurality of the third termnals
used to detect whether the printing material container
is attached to the printing apparatus, J0122058W001
93. 82 boaFd4Pdddinand avyesred of thens $Ppaod2, whergn ithe isagond device is
material container is determned by the printing
a sengmar detsmiing aheanoast ©f pFinding undterialehtpinsil tin dime pfinting
the one or the plurality of third termnals used to
mater@érentaindret her the printing material container is
attached to the printing apparatus. 5 109. A board
mount abl e on a printing nmaterial container detachably
attachable to a printing apparatus that has a
94.  phiboard egcastlinggpaarat s ef dieine fhita A3s wherain &he setrend device is
printing material container has a second device, the
operaigsanda dighsr iveltage tharf thesfirsieleviee: and 10 a terninal
group that includes at least a plurality of first
termnals, at |east one cut-out portions into which a
respective second termnal nounted on the printing.
95, mAberrhpceusdingitaemnycate dlkclrineP? da ntheasontainer cgngammg
third termnal, wherein: the plurality of first

- printinggpatenial forazueplyoithidte: RIING BPRAKRIUS| st~ devi ce and

respectively include a first contact portion for
contacting a corresponding term nal anong the

. 96. A board according to any one of claims 69 to 95, wherein a said third terminal

is provided on a one—to—one basis for each said second terminal.

97. A board according to any one of claims 69 to 96, 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.

- 98. A board according to any one of claims 69 to 97,

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 é_nd of the

- first row,
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15 plurality of apparatus-side termnals, the at |east
one second termnal is connectable to the second
;%Bi?%%%%e and includes a seco¥d contact portion for
ntacting a correspondi ng term nal anong the
plurality of apparatus-side-termnals, the at |east

0a%d WhkFein tied Bt Akt bhe fthird tBEniAST i8 Griaze@Tat IOV IINRGT the two
between the at | east 20 one second termnm nal and the

ends éft tHeeasbong@mewt hird term nal and includes a third
contact portion for contacting a correspondi ng
term nal anong the plurality of apparatus-side
term nals, when nmounted on the printing materi al
99. cArdoardeccording @tclhi@nds, one third contact portion is
| ocated adjacently to the at | east one second contact
pehédetmthe?d isva eiuratitiné®ethianteriminalds and kg thfed edrindhals are
contai ner, the at | east one second contact portion,
respetiineipbraated yt ehich bed bf tisé seosridaaiw.porti ons, and the
at |l east one third contact portion are arranged so as
to formone or nultiple rows, and J0122058WX01 83
PFO4P470 when nmounted on the printing materi al
100. cAwaidacgorting tatcléion8d contaime®nd contact portion is
arranged at an end of one row anong the one or :
nuheriepl ther privtinglrh8terial pontainargs mitaehable todhegirivting apparatus
havi ng nounted thereon a board according to any 5 one
by beiog insesiadsin 6oprescribed insettiondipe¢tinn.ng appar at us havi ng
attached thereto a printing material container
aelereth the firet aey andehefsechbad mew 2te taorap8edusendrally otthogonal
. 112. A printing apparatus according to claim 111, the
with resrest taghapseraerudiraeliomg an  appar at us-si de ter i nal
group that includes a plurality of first ] S
Asydawhergi Yiedlirst rew i giagged fyitheratowayde the insertdon direction
. apparatus-side termnals, and a plurality of third
side thastieatasendira®- termi nal's, wherein terminals within the
apparatus-side termnal group are arranged so as to
15 forma first row and second row, wherein the
pl ural ity of second apparatus-side termnals are
r@a%@'ﬁ%@mmﬁft?éﬁgeWa? claims 9%t 18P the first row

and the third apparatus-side termnals are o
rvgﬁgglgt’qhgéqrwtmgprﬁate%ayconta?ner Is attacﬁable to the printing apparatus

by being inserted in a prescribed insertion direction,

101.

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.

102. A board according to any one of claims 69 to 97,

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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arranged at each end of the second row, wherein each
of the second apparatus-side termnals are adjacent to
;%i?%‘@o%f the third 20 apparaflus-side terminals, and
erein the first, second and third apparatus side
termnals are connect ed to respective ones of the
f el wheahw bl at(kdsbiond thRtkbAAng Bfarkdiedrdodd fbe located
material container. 25 113. A nethod of preparing a
adjac@ithyninivagd frehethehbt kast ahd eeconditeriiid) Qer @8R lak Thé @hd.
nounting a board according to any one of clains 69 to
109 to a printing material container. J0122058WX01 84
PFO4P470 114. A nethod of preparing a printing
103. nmAtbeardbccodirg toeanycomp bt slahgs 6priovi0di, Adefein Rhé At idigt one
materi al container according to any one of clains 24
third teem&fal wutrbusddter at leascondisagonidtaminaine of cl ai ns 69
to 109, and filling the printing material container
with printing material, whereby the second device is
able to detect the printing 5 material in the printing
104. nAtbeairdkcowding toveany dris of harelamosd 68 o d03i whetein therienare at
113 or claim 114, wherein the printing material is
least twiksaidGetend texniipals dindoravboifdbedirsbtenpnalats aganged laterally
apparatus that has a plurality of apparatus- side
betwepp the teb said srecdrdisdiedmowhpr i sing: a termnal group that
includes a plurality of first termnals, at |east one
second termnal and at |east one third termnal,
wherein: the plurality of first termnals are
105, ctyhract eerarding toianyt oot eleirem B tesécwhediy thelgt least one
include a first contact portion for contactin
third t@UF'rnébﬁofHGlih?g used P iekeenuirrihenghe prinking majerdd COﬁtamel’ is
appar atus-side termnals, the at |east one second
attacheértmﬁhalprmmgme@ta&l e to a second device and
i ncludes a second contact portion for contacting a
corresponding term nal anong the plurality of
appar at us- S|determn , 20 the at |east one third
106. 'gg geqogding t °t‘H%'“’bI£Qicti on of shorting betveen the

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.

107. | A board according to claim 106,

wherein the ground terminal and the third terminal used to detect whether the
printing material container is attached to the printing apparatus are integraily formed

by a single component in a single row.

- 108. A board according to claim 105 or claim 106,

“wherein the terminal group includes one or a plurallty of the third terminals

'.used to detect whether the printing material contamer is attached to the prlntlng

'apparatus,
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| east one second term nal and the at | east one third

inal and includes a third contact portion for
;%ﬁ%%%&@alcti ng a correspondi ng $2r ni nal anong t he

plurality of apparatus-side termnals, the at |east

one second contact portion, the plurality of the first

cend aherdld thetypent theapdntime mater 4 ashtane ishdatékmined by the

contact portion are arranged so as to formone or

printimg hppgrhisy onghe hadistdfea atmberasnd positise ofnble oaatordhe plurality
portion is arranged at an end of one row anong the

of thirshterminaisiLs¢pte detand . whether the printing material container is attached

to the printing apparatus.

109. A board mountable on a printing material container detachably attachable to a
printing apparatus that has a plurality of apparatus—side terminals, wherein the
printing material container has a second device, the board comprising:

a first device; and

a terminal group that includes at least a plurality of first terminals, at least
one cut—out portions into which a respective second terminal mounted on the
printing material container can be inserted and at least one third terminal, wherein:

the plurality of first terminals are connectable to the first device and respectively

‘include a first contact portion for contacting a 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 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

portipn are arranged so as to form one or multiple rows, and
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when mounted on the printing material container, the at least one second contact

portion is arranged at an end of one row among the one or multiple rows.

110. A printing material container having mounted thereon a board according to any

one of claims 69 to 109.

111, A printing apparatus having attached thereto a printing material container

according to any one of claims 24 to 68 and 110.

112. A printing apparatus according to claim 111, 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 adjacent 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_se_co_nd and third terminals of _the printing material _

container.

113. A method of preparing a printing material container, the method comprising:

: Imountihg a board according to any one of claims 69 to 1 09 to-a printing material

container. -
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114. A method of preparing a printing material container comprising: providing a
printing material container according to any one of claims 24 to 68 with a board
according to any one of claims 69 to 109, 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.

115. A method according to claim 113 or claim 114, wherein the printing material is

ink.

116. 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

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.



