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WD 2005/ 044571 PCT/ US2004/ 034795 1 5 | NTERCONNECT
CIRCU T Background An inkjet printer forns a printed
wOomag®4871printing a pattern of individual 10 HBOTASA04/034795
particul ar |ocations of an array defined for the
printing nmedium The |ocations may be visualized as
being small dots in a rectilinear array. The
| ocations are sonetinmes called "dot |ocations,” "dot
positions,”™ or "pixels." Thus, a printing operation
can be viewed as providing a pattern of dot |ocations
with dots of ink. 15 Inkjet printers print pixels by
ej ecting drops of ink fromink ejecting nozzles onto
the print nmediumand typically include a novable print
carriage that supports one or nore print cartridges.
The print carriage traverses axially above the
surface of the print nedium while the nozzles are
controlled to eJ @%&%NE&T‘ AIREUPPPropriate timnes
pursuant to connanJ- a mcroconputer or other 20
controller. The timng of the application of the ink
drops is intended to correspond to the pattern of
pi xel s of the image bei ACKIPURLy. The particul ar ink
€ %Hp %tpﬁ ffﬁﬁﬂé%ﬂﬂﬁﬁt@dﬁ:ﬂsg@w%rhﬂm@ ATBHtERIGT iAdivRiual
vari e f

rent Torns known'to those skilled in
dotg hkapamcmasknchtlm;stdﬁ@s\earm,y definachfartae pantieg madigm. The

locdlighs Rimni VisFalee S erbota sk ds A AfEey e BEERE e
locativhk @ine doMeimeBat gidd “dW focationEd, “BBﬂp@eﬁﬂbFﬂs 668"p4>8a|s . Mhus,
a thermal ejection system an ink barrie

a prijgingzeneradon san beavinived ameraviting aRaties femof SH? lacatiges with
dot%g %ksposed bet ween a nozzle orifice plate and a thin
T Substrate. The thin filmsubstrate typically
i nahieesrirtersyrintopixaisaiyeejeetingrentps ofliok fen 1k ejettingn

nozeies qte HiePRMANG SO ANt BBirol RIS A TAe plift fEpge that
supgbﬁg%ﬂé%r%&e??ﬁﬂ%m eal TWﬁﬁﬁmﬂrﬁé?é &a@b%@s&ﬂ(lélryoabove

nozzl e assocl at ed WI h the heater enment .

the sarfeoe pf/’dfieypreﬁemgdmrngWhldﬁthﬂ n@zzéa%at%comlm/@a%#@ps
UsS2004/ .0 479
of A ARERT e 1SS e P BRoARg o Ffobeifp el B otner

‘controller. The timing of the application of the ink drops is intended to

correspond to the pattern of pixels of the image being printed.

The particular ink ejection mechanism within the printhead may take on a
variety of different forms known to those skilled in the art, such as those using
thermal ejection or piezoelectric technology. For instance, two exemplary
thermal ejection mechanisms are shown in commonly assigned U.S. Patent
Nos. 5,278,584 and 4,683,481. In a thermal ejection system, an ink barrier
layer containing ink channels and ink vaporization chambers is disposed
between a nozzle orifice plate and a thin film substrate. The thin film substrate
typically includes arrays of heater elements such as thin film resistors which are
selectively energized to heat ink within the vaporization chambers. When the
heater elements are energized, an ink droplet is ejected from a nozzle

associated with the heater element. By selectively energizing heater elements,
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image. Certain inkjet printers enploy repl aceable
print cartridges. The print cartridges and printers
wenpisag4Bli ect ri cal interconnects between the caCTmSH®e/034795
5 and the printer, so that operation of the print
cartridge can be controlle@ by the printer. The
el ectrical interconnects can be in the formof an
i nterconnect array having a plurality of discrete
o § T
ik QB Bl BT g R RRIAD MoRLeR N0 forll U dpsired
imagdﬂat a user may install or atterrpt to install a

t t trid
AT R ot s ooy et PP FortltERls" i b,
cartﬁéééé aHY ‘i\)frlnt‘é“r'site‘?n@f)y bRetival intétcbanetsibatween tﬁ@eartrldge
Incorrect installation of a print cartridge i

andgphe pristercae thaiqperatan @féhg@r@agartgcﬂg%a@n Bﬁscomf@ll%d by the
prmﬁea(eclthre %l@ktrl‘&hf ?\'tgrfzén edts ?Qﬁ gg' if ‘f'ﬁj%fd?ﬁ%F & ﬁﬁé(moﬁ@é‘ét' dithy

'Rt car e printer
havihgi % plﬂﬂalﬂg of Wr@teusteramhet:’amdal The useof répjaceahie print

Ther ef i der at t. to t
cartfgon il et G MiEss aias fhepastInlioAR) = a5 ARSGaY

atteﬂg:ft tORSA 8 r@{)l‘éegl'h'e}ﬁt bfint dRtrelgetRaOs nQJF[ bBsighed @Cuse with

ution to P event | nhcorrect "use of I‘Int cartrld(t;
the uaelés partm:ulaf printercor wittktheaqearticyar ﬁhut@aqftthe gadickartpriater

ff
ThelB¥orsagatiafigrob o bl e f blfibe B Msutincanggrons
sﬁuéﬁoﬁ@wﬁéﬁéé@dricﬁy cieduite greieneegizedirmeptectly ausincdamege to
cartridge. This solution reqU|res very differe

the prigticestiidge, 208 PriRtes, 9idiothy iThHS EANBEP MBLCHRE T tﬁ#@fé@w
losRf utsérsC O'Fﬁ&%ﬂﬁ'ﬁt wns‘f&’é'rhhéfn hudt PRl fid& o the’ébg@{/%ﬁlion of use

sol utron ave sim print cartrid
of apsrinticdetridge qgat will yot opératé pmpaﬂy in lilee chuﬂercprctgmtam d
rinter that an incorrect
PrBis sealian o hrofank fEpteshiin Bt ¢ RrfERe SR SBrnter into
maI@’eéclﬁ‘gﬂﬁt M}@ndg%'mﬁlﬁ?% y:nySICEW' dfffe@Sntt SHapR Ty Gathe st -

Yet another solution is’to have physically simlar 25
caripidges fersother gyjeters anehutes.ratkibas thase is ne pPorsibfibs pt a@ﬁlgter

o BT BAR o ] AL BB ERS procor

linediféf Biitriartivges and printerssmiditiconsbeuentiyscastly ¢afrapkenignt.

Angibar sl e e SIGRS PR GRTERBSrRHHRIPVIGR UMEUS Bhysica

L S L S E U o K e
insértit inda ai mmterosTl)us sIDtiR0 BN (eEidafeatedTh S 2608 MDRAROBVES OF
mog‘lﬁgg?hé/ physical keys. Yet another solution is to have physically similar
print cartridges, and to make sure that the positions of the interconnect pads do
not overlap between cartridges intended for different printers or different chutes.
This solution becomes unreasonably difficult to implement, as eventually
interconnect pad positions will overlap as the number of interconnect pads
increases (increasing performance) and/or the size of the interconnect array

decreases (decreasing cost).
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One aspect of the present invention provides a print

cartridge. The print <cartridge includes a cartridge
woaads/aes7ing a | ower portion and a vertical waPCT/UR2004/034795

printhead is coupled with the |Iower portion of the

cartridge body. A contact B array conprising a

plurality of contact areas is disposed on the vertical

wal |l . The contact array is one of at |east two

contact arrays. Each comfagh ray has a different

pattern of contact area Iocataﬁ{)ns. A portion of the

corecaspect atthef presanhinventiarcprovidesya priet cafrigiee Tdfe print

cartligs iakites 4 aids bBaCbAvBErDIvEF PoRBrERihRsical e A
prinfhdadl i@ BUBERY WitrReHeABWek busidnedf the careidgaipedy manéorfthctan

Inkjet printing system Figure 2 is a schematic
arrayeospesising 8 plireliydsif contastisseRsisiiispaseson thg @rticalgvall.

print .c J . ¢Fl i ti i
eBidho S 698 o7k Mt oS PeESPETE" ERgh g ey hes
a digéﬂdﬂit p@ﬁtétrf d)fctgtfhtalftfdféa lltr@tiﬂnzfiﬁgpmﬁof# off ﬁleipmﬁlaemeias of

ottom plan view of the enbodi.nent of the.inkjet .
ach CPRIAGL 18 SaBRDIEI o] BreVaMaugoRI Yo BRlorG dy the print
cartigggnatic detail view of an embodiment of a flexible

Gl

cuit of the inkjet print cartridge of Figure 2.
Figure 5B is a schematic detail view of another

enbodi nent of flexible. circui f.the inkjet print
cartridge of Fia%ﬂ?rgﬁ%crﬁt'ﬁf]roﬁlge bﬁ‘gmggherrati c detail
Vi gy @e VRta Bloek kgigramdindéraiy e ambgirhémafkinankjet
circuit of the inkjet print cartridge of Figure 2.

prinngsystem.i s a schematic perspective view of an

RS b Pt beorspEER RN kbl nd A et
prinetaptadgenal vi ew of an enbodi ment of a chute and

B 0 BRI SIS e S A Eaine
B e ot Pl L8080 S S e
200%¢ et Is1a petRrusiobaitosgitas view of the embodiment of the inkjet
print cartridge of Figure 2.
Figure 5A is a schematic detail view of an embodiment of a flexible circuit
of the inkjet print cartridge of Figure 2.
Figure 5B is a schematic detail view of another embodiment of a flexible
circuit of the inkjet print cartridge of Figure 2.
Figure 6 is a schematic detail view of yet another embodiment of a
flexible circuit of the inkjet print cartridge of Figure 2.
Figure 7 is a schematic perspective view of an embodiment of a print
carriage used in the mounting assembly of Figure 1.
Figure 8 is a schematic front elevational view of an embodiment of a
chute and latch of the print carriage of Figure 7.
Figure 9 is a schematic partial front perspective view of the embodiment
of the print carriage of Figure 7, with the cartridges and the latch assemblies

removed.
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4 Figure 10 is a schematic sectional elevational view

of the enbodinent of a chute and |atch assenbly of
woOheospa#3Tt carriage of Figure 7. Figure 11 is BCT/US2004/034795

schematic sectional elevational view of the enbodi nent

of a chute of the print c&rtridge of Figure 7. 5

Figure 12 is a flowhart of an enbodi nent of a nethod

for detecting an incorrect print cartridge according

t ggzg!}ﬁ‘ e 1€ %téc,‘h@né‘_tlcgégcﬁ’ oﬁﬁl élévé’tldHaP\’/\l‘éWéft th@ferﬁlﬁbdlment of

ment of the nethod Figure 12, using t
a chiuteand latchiassembly qfdhermmtaarrmg@ FigirgF.es 5A and 6.

e ERHI B 1oh 2 S eai i Etohat g Briaf etk A itipent of
a chiftawf ﬂ@spﬁmlo%\fﬁtrft!gémfdl’lglﬁét? hereof, and in which is
shown by way illustration partl cul ar epbodi nent s

in Fmr@HZtlﬁ@ ﬂw\mﬁrr ghamgnhesirpentafiacwgthqdyfor ﬁiieaectmg an

ol 87 it TR AR b YRR o™ PR 1 g,

et FlguréSI s edflowchart ef an emtbmdiroenthaf the inezthad iob Frigufre t1iRe

b Bl s i B RST  ©

positioned in a nunber of different orientations, the
directional term nology is used for purposes of
|IIustrat|on and i s Detaied Wegcriptignting. It is to be

bR e L e R A R e
accdmlpahylhpmréwmgst\hmcﬁ dome aqdart herepf, eme]nh whial En$h|awn by way
owi n on, refore, is no

det ai | ed descr
of ilitration BREISURS GMbPFIENS B WaREATe KHEnTHG "Sbohe PCICRd
In tfﬁ% ?&{Pﬁi Fé&ﬂda@fbrhﬁn&@é%b%h% ) “tﬁﬂ%ﬁ‘d%ﬁ’t'”abﬂﬁk "

ustrates one ment of an I nkj et
“leadm'gft ‘1tlrag|r@ysetemi310$edl mﬂme“efere&eptq thei arigrégtianef the Figure(s)

Iud r nt ad nd k
veing destybens B8 egtmadhenie o FRBETRS oL R aReht
mvérﬂl'éh%anpdé gb$|ﬂ6néd/ ﬁ‘t 8 Muttber| of differéstl dHiéeBatior®D tHy difgotional

assenb a nedia transport assenhly 18, and_ an

terrmnebgwcm uged fonpuppses obillustradas ang isHpmeauaw §ading: it ispto

oo SIS R s BRBGARES 15795 Mg 100
chahgég hesy B8 mdde wmleoutaiﬁpadilmgafrbm thbescdpepm‘, tlee presientct ed

t owar d di 19,
investion, Bin SIgnITA detededaregotsn, Hereiie Janeths sty
limifi®SeRde, and the scope of the present invention is defined by the

appended claims.

FIG. 1 illustrates one embodiment of an inkjet printing system 10. Inkjet
printing system 10 includes an inkjet printhead assembly 12 and an ink supply
assembly 14. In the illustrated embodiment, inkjet printing system 10 also
includes a mounting assembly 16, a media transport assembly 18, and an
electronic controller 20.

Inkjet printhead assembly 12 includes one or more print heads which
eject drops of ink or fluid through a plurality of orifices or nozzles 13. In one
embodiment, the drops are directed toward a medium, such as print medium 19,

so as to print onto print medium 19. Print medium 19 may be any type of
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WD 2005/ 044571 PCT/ US2004/ 034795 5 suitabl e sheet

material, such as paper, card stock, transparencies,
woRb@ro4437abric, and the |ike. Typically, nozzPes/us304/034795

are arranged in one or nore columms or arrays such

that properly sequenced ejeZtion of ink from nozzles

13 causes, in one enbodi nent, characters, synbols,

and/ or other graphics or images to be 5 printed upon

suﬂféblé“éhé@dhé‘l@né? s¥8h 'a%‘ﬁa@er Rfdrﬂts’c‘tﬁﬁ(d ’:r%ﬁ§6£‘:"83|n}5|e%2I\/I%ﬁi‘eﬂL fabrlc

cgrlnt medi um i are noved rel atlve to each other
ancsthedike. akgieallyy nQlelgsmmar@@rranedm PNE 9 eere cmitsrenaby

arrdfhfieh theBRIOHERD e EREE Blebtor o Bl cpicsr (2 palips. in

ond émbokjreéntp thaidetad, signiesrd) afndllar other gf@fﬁd@@dirﬁ@j&s to be
i nkj et 10 prlnthead assenbl y and i nk

prirged é‘ﬁBI";P"t[‘:i MGHUROL 3% 'rtktﬁjé’tr 'ﬁﬁ?eqdrﬁ%ﬁ‘?mmh IJJZeQanP”WtI egum
19bF€m‘6‘3§HrréQ99e% eQﬁrgotI@rso referred to as a print

cartri I'n anot enbodi ment, ink supply assenbly
14 lnk ssnpplyra&sennbly)r‘rmsulppbes ki tntmmmeamlsamdnmyly 122arehd

incfj{BR i ESedl 1R im et igRke dsriad. B S5 gripaciiment, itows
frorhte¥&voir b% tOHRjet PAntAea8 Hk¥mbR PRSIH bAE Enibddifknt, inkjet
printhead assenbly 12 relative to nmedia transport

prirdBeadrBegenBly thandink sunpiaassinbly dsaiedigused together nan

mkj%bpflmdg@ éiemo% (?1@% aYsec1<. Hrgé;#oe%% % edaglttlgzg Hg{@% ﬁ{grl\gther

embedlmem,amklsm@ptwmembmﬂ heademmwﬁbm iaRjbt nmuﬂtealdgassembly
16, 1 n¢l ydes ca rla (nat. sho for noving

bl
12 ?ﬂ FHPP%@% inkrie drkigtgoripg b'w&%ﬁhrw an inigrface
coﬁn%%ﬂéﬁoél}chaﬁ'ssﬁ@*ﬁ%lyjtﬁbe '(ﬁbt%%\n’?@r enbodi ment, i nkj et

print head assenb I'S a non-scanni ng type printhead
assdobihiing assembly iEapesitidrdeinfsjet ptlhtmadmembly 12aeldtive to

A e ST

meHiuAn 3 P eekatios 36 AN H]é’c phthdz BaddepibIg 1201h 'oblel e,%b&@iment inkjet
communi cates with inkjet printhead assenbl

priniaesd pageabYehbisa wnramm rwtheﬁaﬁsﬁmbg{s%%moynm

ass@ﬁcﬁgﬁequﬁlg Q%\r%rcﬁ‘pﬁfog rshﬁ usu%f@ ,%&elfcérﬂggs g 4ost

assmmtdy ¥ 2fretative rip onexdia Itmnsp«mt lasgerdbtyaﬂ &1In éﬁycptheaéhﬂoodlment

s sent nkj inti S 0 al o
inkgf bifiganassenia: 24 2cshraanniio Sinantiqadasamian, 5. a
pag}er WIS ntﬁéé@ asb8ihBI Zénﬂ PR FRRL FosehiBly QSQ%E%kjét pnnthead
document and/or 30 file to be printed. ch,

assembflylgeata piesatbedposition relafiva tomedis mignsmrt e&sembly 18.

Electronic controller 20 communicates with inkjet printhead assembly 12,
mounting assembly 16, and media transport assembly 18. Electronic controller
20 receives data 21 from a host system, such as a computer, and usually
includes memory for temporarily storing data 21. Typically, data 21 is sent to
inkjet printing system 10 along an electronic, infrared, optical or other
information transfer path. Data 21 represents, for example, a document and/or
file to be printed. As such, data 21 forms a print job for inkjet printing system 10

and includes one or more print job commands and/or command parameters.
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and i ncludes one or nore print job comands and/ or
command paraneters. WD 2005/ 044571 PCT/ US2004/ 034795
WO 2005/00#591 enbodi nent, el ectronic controll er 20PpTaS2@en34795
control of inkjet printhead assenbly 12 incl uding
timng control for ejectiorPof ink drops from nozzles
13. As such, electronic controller 20 defines a
pattern of ejected ink drops which form characters,

sy A erdabddiatern! SlettraniaRbhsleN 20 pRIATesbrfol Bf inkjet
medi um 19. Timng control and, therefore, the pattern

pringheaq agsanablyrie Iapk!;lslgﬁg mingecasttral frcejegtiarhef ipk drps e
noz‘iféy‘?]ﬂéﬁiéﬂ% éIFEQHHB%n [Iéﬂr@d aéﬁneé 23 ng %fejected ink

drops maich foynf chraracigrsy symlials; ranaifor cﬁhecgrapmcs ardmiages lodr print

medign fr B i iioh Pntcieriat, 1 BaReof wboiadnk drans is

detélrrhnﬁ@d%yrtﬁé'ﬁrfni’ Ldbscdlﬁﬁ%hag ahwoﬁdafm%nd iﬂr%é@@eﬁﬂone
assenbl y et printing scéstem

emb@xﬂimerttmtdsasiraep@ﬁrbcd:ifMG abfl cuivel aicditrydfosningomperionesh

elegiyfit chBROII 0 Rupttefl o kLBl LBE BBsetdy 12 T aneter
emiBpdifidrpnatdgastenpoiah ofjlegit andririveasicuRe) is locied off iiged
desired surface Enbodi nents of fluid ejection devices

printRead ppsergbly|14-d ej ection systens include, but are not
| 'ﬂwkj%@' FIHPII‘%Q E‘%detﬁr;n R; f)ﬂf@?afjéonétﬁﬁﬂegton%rérﬂﬁodlment of a fluid

cartrid rint cartrid
ejecpimsys‘tdemlwhleh gotudes a lﬁUEigEjatiﬂId’l deviceuiln etheaachb‘ddumdnts
ect |

kit AT a8, T parh ST piecgiorays e it eigsas 95y Fesired
liquid6hiéde BedirdtPuigiawe. 28nibdaimSmaRA Flufd bjekiicH d@\?lbé% D&adlin
assenbly 12 20 and contains reservoir 15 of ink

fluid gjsetign Bysteres inghkle, butaievmtdimiBdiominkist paingeagst imkjet print
carP8 o AR e Tt BN Bl K Blafle
c1rctittslsamgﬂma ejéctﬁ?rrmzldzgijalolf a rearf\r/vglnlt 24, a |ef ;n? ge
Si
bot'% @% 2 illusiate, ape ﬁﬁthqsiaegnfaofa g HE!G"t C%ﬂ@gieo%? oBhe priat

t
carfBBCY] oRcshGteiRg PRYRAATRRASTINE! drninad ABsgRbly 12
and camainsgedervoirid ofank supplysl4. ahel suclmdieaelre!slrrﬂ@r gpmuaicates
Lips 29 that, ex A r.ont i de, wal | s.
wit et ok %Sy 20 Hebl nkc i Biad Hiinther #ierdn A2,
as i8IVAsIPkridwit frethiecdtt. bRIGDEAEY230i6 dongprideriost a\Rldr will- 24T Releft side
| atch feature 50 extends ur)vvardl fromthe top

wal |
wal_tg’,_?LS le_gbts@ﬁg@ls%@frg@ wall 27, aéqothqguwaﬂ,gsgbat includes a
snouPSbEN98a Bt sUBhotts Bhlifkef Srinthead assembly 12. A top wall or

lid 31 is attached to the upper edges of the front, side, and rear walls, and

includes margins or lips 29 that extend beyond the front and side walls. A latch
catch or feature 50 is disposed on the lid 31 close to the top boundary of the
rear wall 24. The latch feature 50 extends upwardly from the top wall 31.

Other shapes may be utilized for housing 23, including, but not limited to,
cubic, triangular, etc. Further, snout section 28a and lips 29 may be omitted

depending on the design parameters.
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30 cubic, triangular, etc. Further, snout section 28a
and lips 29 may be omtted depending on the design
woaommetvrs. WO 2005/ 044571 PCT/ US2004/ 034795 PTT/US2004/034795
Located in the vicinity of the intersection of the
left side wall 25, rear walFl 24 and snout 28a are a

printhead cartridge X axis datum PX1, a first
printhead cartridge Y axis datum PY1l, and a first

pr LB&&%@% Wcinlciilg%f %hé‘mtérs@@ﬁéi%ﬂ%e Ieft lsﬂf‘él\ﬁlﬁﬂj 26 nréd‘r' vall

vicrnit tersection i ght side wal |
24 ad, srroemQSamre apprirghead cariddge Z@(led@tum P&doadirst printhead

canig 8RS oS8 PASBNY 8 oE b Y3008 2 B8RAA P21
Loc@t(euriﬁ *ﬁl@é\dncms/tdfltﬁe @hté(rs@étlén ofliiciig R $Rde wall @6atezd wail 24
t he uggggrportl on of the rear vval '

and saout e ¥ seepsd painthaadgearidge Y/ aé@}ﬂﬁts@e‘g{é%é 2 hat
I 0
oo AR A SARER 2 PR canc v
datLikﬁ %sﬂblbategﬁn thenappern pdrtionof tHedgar wWadxd4 The prist cartridge
ri se |an

h
Y ags dﬁwaﬁapn@ S eomprieienda it s Snidhrs 19 BB dedieraly
orthbgéﬁ geﬂqe yNg %8 %H&%E'dé@tr@ﬁé@sﬂms&’allb@ in The mduniihg

axis datum conprises land that is

assembfyi ‘gﬁtr dbetpoinbeadgs Zlaxs datumsyentapriselandes thetdies

conf R R ERGAE Bl ZHL L R,

|nstQI4’édJFﬁBth@fmbLh\¢t|rfgaé§sren®iﬂ? 16ngaffepmtrcraemuged( ags tdialtwms in
the nounting assenbl O her. nupbers,

comyitses damd Hat ,|%ﬁ@nf@urg%ﬂ@h§ geRprally qQitnogepal OJEGS{ axis when
) nt
the égﬁé t.r(,] d‘?ﬁﬂ%ezé @ﬁrall esnul'g% %Mnﬁ&%&gﬁlﬁgoﬁu Aéé géionbgrc]i further
herélgetl*reeduhtum of tBd cattudgwengbge anrrbsporting datumﬁ tntkeof
the other || s dependi ng on design paraneters, is an
mowfmaﬁwblw Bcuit 33 that provides electrical

' nt@th@fﬂnﬁ-melré) Nobstfomeathd Esmbinatibms oPdstubiemay ibetutiiadd on

El ectrical circuit 33 facilitates conmmunication
cartniige |22 or detums mayae opdtetentirely, epeofing QA ASSIGEY
nd inkjet printhead assenbly 12 for controlling

par%'ﬁ'&?%? 25 nonitoring operation of inkjet printhead

?8 Sﬁ?”pb:lk/edl?n the rﬁeztrrwatllam dutawtich 83n benotatdd ®namesofrthe
of el ectrical contact 71

othewall dependipg cRdesion BRATIEEn § A EF%% g%ﬁ'rfgwbg%fha‘f
pro%llagg e?é@tﬁf‘éi ek cAOY bRhvRd e &‘n@éﬁ éhd?fHe ﬁ@rﬂﬁéﬁtﬂ |1 gn

ween el ectrical contact areas bond
Eleotnical circuit 33 facilitates communication of electrlcal signals between

i

electronic controller 20 and inkjet printhead assembly 12 for controlling and/or
monitoring operation of inkjet printhead assembly 12. Electrical circuit 33
includes an array 70 of electrical contact areas 71 and a plurality of conductive
paths 77 (best seen in FIGS. 5A and 6) that extend between and provide
electrical connection between electrical contact areas 71 and bond pads 74 on
the inkjet printhead assembly 12. As such, electrical contact areas 71 provide
points for electrical connection with printing cartridge 22 and, more specifically,
inkjet printhead assembly 12. In one embodiment according to the invention,

electrical circuit 33 is a flexible electrical circuit, and conductive paths 77 are
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the inkjet printhead assenbly 12. As such, electrica

contact areas 71 provide 30 points for electrica
woams@asizon wWith printing cartridge 22 and, nOPET/US2004/034795

specifically, inkjet printhead assenbly 12. In one

enbodi nent according to thé& invention, electrica

circuit 33 is a flexible electrical circuit, and

conductive paths 77 are WO 2005/ 044571

fornfﬁqr Léﬁfsg basgé"@%rs & 5 ﬁéﬂB% bé‘seoﬁ%téﬂal mThé HaR%ahstepial may

teri al base nateri al may
inclide; fatiexarhple, emimmwle ar cptbeyﬂaxlbl@ mlymhmatem@xietg e

t
poiyB3tef. R ik et Piated AT RLRltR prthe Tamey berfoppd o
coppér, b@romﬂaﬂ otﬁémﬁﬁfducﬁ\‘ié ehatéfialany ot her conductive
mat eri al IG B5A is a schematic depict

enfddi ﬁérﬁ agichematic|depiqticn Qﬁanc%mbodwnt'@gmeaﬂ@ﬂme&@wt
7 t f
55, o 48 99 KN RN U PR TRy Bifthe
ﬂexh‘mwrémmﬁ Wwinictcisrthe ls@I@ethbbﬁ;awaywﬁonshhee:aulfrldgbgloody The
side; o g Meaivie REohaS thtdSaoafial 15 fttidodrndil) 5 palleg ey
S|ded' 'ﬁlﬁ’é’é@ﬁita‘éf‘a%déoﬂ arddiShoderorh b%rﬁ’éﬁoﬂﬁe@éﬂblé%wé@ﬁ 33

located on the rear wall onpri se
thates martﬁed: anitiye cemronalt 24.cangt eersprise gtecénr@llu @ﬁﬂdd@ﬁ“&ﬁeﬂ"ﬁ«as

that G R el heERab RO Co0e FRIAG b RESE RIS, 1 1

resﬁ@ﬂfﬁdrﬂébtmaﬁ’ﬂBY (ERS.(Pli6cated)in tHemiduatinglasdembiyt 16 (FIG
icted in FIG 5A .the fl exibl rcujt

1). 6% the embedinpat dapies I Bl S bedeaibis AErdbas isprmed of a
flexfcb(r)lér?]éﬁg&??‘atg REGIISide thdr2sk aR@iidess d@éeﬁ‘iﬁ $ 86 that eorrtlons of

pattern can be contacte t he
the sodéu«:tfvefpaﬁterb Icandxercmmtacted fronh thesathier sids! @‘rf@mtzie cveyit 33.
t he.cont act onductive

in sugis sBBn T taiuT e orfel RigaR 7L Panse SEnfuR? arpas

expb88d dGlopRhfifs ifthé ABXIBR sulistate.aThe @ohk@PaAas B1IUaAN Be
squaré with rounded or bevel ed corners, or any other

cnrcglaap@ctegor@@oawary scacarﬁrthfh@t@sdéﬁmréaeyemnﬁ@qpr any
ntact areas 71 are nore particularly
Oth% ?%ﬂ%% é%ﬁgg uraI | ty of adjacent, transversely

Each col umar  arr 73 i.nc ude ower cont ac
parkE o mag S e (3 ool udes & Lover cont et & &fipar
arréélg.rfi bfj&ﬁ'ﬁggt arB4s 7Y Ech ddluMﬁhf QFré}g?SQKaﬂﬁé@a |8WEr Ebntact

e columar arrays can be substantially 25
areadtll tha¢és clogest tsdbsbattomawaljfza@xﬁthmpamt cartrisiggadrbnBy way of

B RGeSl B Bl A 7 Sl G0ty
nonlinear. The substantially nonlinear arrangement of contact areas 71 within
columnar arrays 73 allows the positioning of contact areas 71 to provide space
where it is needed for conductive paths 77 to pass by where space is limited.
The columnar arrays 73 are arranged in side by side pairs or groups 75a, 75b of
columnar arrays 73. As shown in FIG. 5A, there can be two pairs 75a, 75b of
columnar arrays 73 so as to have four columnar arrays 73 of contact areas 71.
The columnar arrays 73 of each pair 75a, 75b are arranged to converge toward

each other in the direction toward the bottom wall 28 of the cartridge 22.
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where it is needed for conductive paths 77 to pass by
where space is limted. The columar arrays 73 are
wano@ngedii n side by side pairs or groups 75a, PCBusefo4/034795
col umar arrays 73. As shown in FIG 5A there can be
two pairs 75a, 75b of 30 c®l umar arrays 73 so as to
have four columar arrays 73 of contact areas 71. The
columar arrays 73 of each pair 75a, 75b are arranged
t na B e ELfurRE ML o hBr AR Ere sPEobkEsfpas
71 SeEstarsiai peaenddtilardothe cobtmumarmySaX/?» 7BomifG isgrositioned

.' d h t al 76 t
aclapb PPt BemuiTob e preigaLRi TR hiREs effentyse
of spaY¥e Mhlrﬁcd?ﬂééttdrﬁdiﬂb tRdicdyaatiuting the PuAibet on tatfilired
array . The horizontal row 76 nakes efficient use

columnn@rwcayam NG adowingdhe ariayy’ Oty be Rafrewer.r B #&RX he
snaPHEBE 5§ e uBP LB esER YR g ATREMRAT tre

presdntepibodimentst erent that those depicted herein may be
utilized in t

t enb ts. The outernost, ...
{r dnssensinostdgmslaRe sorama Caaps AEKS JraoBate3
canCi%{\‘/ehﬂB% &EL tectBhe 7Y tﬁéﬁ% EQubdiBR dnf¥ys 7@ BETRREN such

arrays tween such 10 outernpbst transversely
outempmt Maeelvereelyrawarateda:pwmaar ammgysvéy'. &y wamf)e&ameta: h

eacE ! nng%s&tcg urgqﬂ'ga&ga% Xn%)z ch.gg%éﬂ%%"tg ev%bh o?\?e?ctt areas 71,

andCsdodRthe @tﬁe’t}tfelﬂﬁnﬁiﬂé(rraw'w fayainclueiasdt Isast shoodritatt areas
areas 71. Additionally, the outernpst transversel

71. degilibenally, 15 OHIRETORHFALYETRRlY Reparales €olBWEY aAYE Ha' may
hav%?g‘v?lﬁPHPﬁ%r sdthe gﬁﬁ'fb%‘?tof AbRGt AreddSy ‘FQ% %Hflﬂlgfngsi‘;arr 7R3

e spacl ng ween contact areas tric,
whiTte @domgsbetwaeaohmﬁaa:trareés 7hés ssymanwiriawhiigh Eﬂowaa

SR s RIS, SRS Piec S R A e
cartg-lapterzﬂg fiséd mt;ﬁw 1315 fIé)ﬁEIka' dméruﬁt FOoK tridge XUinbtekdWith
rrnter e resilient contact circuit

resilignt santactatioyh 1835 (G S hafine WInﬁfaJh@r%élﬁnkwnta@wwt
137480 82197 5o At fof SpAdng BREMA BEntREALHRE 139} a8 UiEh%as

spaeingchetiveéd contact barips 13Bandodndadctive pmhmsThemdaSIBémt\m)
corAGLGUENI 31 oA TS dhe eRTa v EIRAS Fot SBaALavRYdom the
corbSHTRpf] 489 W obBENNupchbr it e 0 i o
conductive path37/ 7aare noutece dVieay wé the comduative pathasory both flexible
circuit 33 and resilient contact circuit 137 are routed between contact areas 71
and contact bumps 139, respectively. In instances where this is done, the
contact areas 71 and contact bumps 139 may be spaced farther apart from
each other. However, when there is not a conductive path between adjacent
contact areas 71 or adjacent contact bumps 139, the contact areas 71 and
contact bumps 139 can be spaced closer together. By utilizing asymmetric pad
spacing, columnar arrays 73 can be shorter than a columnar array with

symmetric spacing, since space is not wasted when conductive paths are not
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25 and contact bunps 139, respectively. In instances

where this is done, the contact areas 71 and cont act
wounp®4439 may be spaced farther apart from eBCI/US2004/034795

ot her. However, when there is not a conductive path

bet ween adj acent contact dPeas 71 or adjacent contact

bunps 139, the contact areas 71 and contact bunps 139

can be spaced closer together. By utilizing asynmetric

roufé@%éiﬁleéﬁ%hfwst afSAdINdh fRIXIDAY BirdiAt $3otRetiBehicdhtddian
a col umar array wth synnetrlc spaC|ng, si nce space

bunigs h39 ondbe éasmrércw@aﬂi@wu%%@f e printenot WO

cont 1F Sedimn RECHHA Y B iyt e S FoNERRr apravs

73, @epinasdtric spaping f Contadt beeasBl,|dnantiorizantalcbwci6 oflicdntact

crema e ST B st B S GEDSR T M 20t Pk,
are§ W@ébﬁl%xﬁﬁat%ﬁm 29mAY £4%.3thm. 2AH eﬁgf\)a?émtafi‘f'a 05 fn&dr,

tact b5 areas 71 are utilized, as i1llustrate
eveﬁly@ﬂ)a@d condaciBreas [é, av diustratedrin &yG76, measuies about 13.7

i CERR S Eh¥ by ddud BBledth P pbET Gy
alloWsl tH8 tflekioks! ciréuif3$to Be maﬁwnes pRbIgsE (4135 MmIPBrpItER) &f a

The approxi mately mm reduction in the width W of
48 mneﬂax'b@cwwtb aw@ppﬁéeql ledinirbesi hisiplonggesultyin a gavings of

app?{:‘%n%dg?lgﬁ'%% 4fta'ror I8 By phtch) of a 10 48 mm

C|rcu , as opposed to 4 pitches. This al one
r ednlthe embaalirneni @fgélG:S 5ﬁa|apd 6B, lesisdhan Dhéotlf afttbe @oatact
e arf

f t t f Fl .. 5
areg 1 e SooihRO A WS SN ahe SRaBEt repianals Ry 3R
collﬂﬁﬁéF éﬁﬁﬁ@?B Rxici 4QV8E ab Rlakt Sihe hAR of Y héi ?ht bEhbaRAhIRst

col ummar arrays 73 extend across a east one
recmgfe Bf Byhwaief ghampie, forthernantas ey 7RdepintpdanRIGBPA,

o Pl AR 5 8 R IFARE Bl RSP Ay
W ih aRE eafje ababtiutﬂa I nirm mcﬁlcmlﬁttll‘ﬂe ré/dtan?lbh% hé@lwﬁldﬂﬁ of
about 11.3 mm Specifically, the rectangle R has a

lessihan-ataut 1I2é§‘§’ .+ Ham caBiaet atmsroh ofhe colRas aAEn <3 pan be
spel e Ao MERRE it e By B IR R i bou

ter l'ess t
1 mmbdoiB A, aAndrgreates tham 3amm depEnding tpon Bnplmnentatlon some

or GHRE Otk 3o T RS Elefoal RpgnSuafia B kT, 1o

pnritﬂéwbssé}hbwt T@B@tl@é@ﬁdﬂc‘fvé?ra@és yeAeEMpdhdibhied By thees
generally indicated by the reference designation 77.

referapce dpgigeation 7¥ r dhescandsicivetraceph e prefpiebbadisposeron the
far side of the flexible circuit 33, which is the side against the cartridge housing,

and lead to bond pads 74 on the inkjet printhead assembly 12 (FIGS. 5A and
5B).

In the exemplary embodiment of FIG. 5A, the contact areas 71 include
enable line contact areas E1-E6 configured to receive signals which enable
energizing of heater elements; data line contact areas D1-D8 configured to
receive signals which provide print data representative of an image to be
printed; fire line contact areas F1-F6 configured to receive timed energy pulses

employed to heat ink to be ejected from heater elements; ground line contact
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far side of the flexible circuit 33, which is the side
agai nst the cartridge housing, 25 and |lead to bond
weoads/0d4570n t he i nkj et printhead assenbly 12 ( PCGBS2®A4/034795
and 5B). In the exenplary enbodi ment of FIG 5A the
contact areas 71 include ®nhable Iline contact areas
E1-E6 configured to receive signals which enable
energi zing of heater elenments; data |ine contact areas
areddlcBa-6PBf bHHNEDI §igndcdrta&iarea T BaMGUrBRIE FedtiRy @?nal
print data representative of an inage to be printe
for dantrelmngrtbeammmhoparat@s\ ¢ the@riptheredg artémpte@atﬂé% senee

L d
rosiSpEESERFpibh Pk € e PERRES B A8 ton Bl 3P
TSRZR%éﬁlé%ﬂaeﬁlfﬁfddﬂSHQﬂ%d)ﬁd&%eam areas GDI- GDG _a

P han iRty aTRmagL ol of i SRR REATGaS b LRDS
are &@g&bhﬁg&edw §ioaRe HABE 798ASEard GiFiH MxibIRHiREN 33" Buch

enperature sense resistor return contact area
grousRrades Andaamoreguarticulady be todated closedotthaicolunmar grays

In an illustrative rrbo | 1. of
73 s ebe PR isiSaigh SLHE Tl et chelds B WP derrawal of
thebﬁﬁt‘&ﬁtr@éﬁ@d are on the flexible CI rcuit 33. Such
ground traces 77 can nore_particularly be | ocated

cl 64G. BB shewsca comtash amay 4 similay tedhakintfd Go &/ luy whgrein

Atwofcgﬁ}a%&gf"%a@?ﬂ%%h& Nbe ial& u(‘slbgcwt that is on the

e pri cartr ge body. 10 FIG 5B
sheve. 8 sh@mtsadrtoﬂaéwfte)(llﬂé circuit Barhavingt a'nabntamt Biréy 78Ayith a

S v o UV
5B. ATHOBLEM Erﬁg%%ﬁ}n%fgf BG. ¥ ik iRseAbedin é@&ﬂrﬁl‘lmt@& St%tes

cont act omthat illustrated in
Pat&iit NGh@:604 &g, aonynmrtb;oasstgmd of unde{a@lunsma@qmmoned in

ass{GB PPt o Sy BriiRa e e 0 8P i fuft fhoorporated

heréiﬁfd r@@hcéqﬂ RYvehiiretyni ted States Patent No.
814 is fully incorporated herein by reference

| n In ttlrse exemplary enitpcimen il & 90@@866@?&%1 gfe airanged in
a plg %y’g{/ &g{adbg/?ﬁé‘é tréns s @rsr gggﬁgd ecglucng?é’rl a4 7Y oPEon]t%ct

ransverse ar at ummar- arrays
are@é 7¢oMhectoluPanaeags 73 caﬂirb&s mbsdmntﬂlydlneaysTﬁe somollmnnar
ubst anti al i near umar . arra

e of G Gireeabad e eS by SHE brisd of gl g™

col&ﬁﬁéﬁp&r&f/s. Each pair of columnar arrays includes two columnar arrays 73
that diverge from each other in the direction toward the bottom wall of the
cartridge. Each columnar array 73 spans at least 70% if the height H of the
smallest rectangle R that encloses the array of contact areas 71 and defines a
region occupied b the contact areas 71. By way of example, for the exemplary
embodiment of FIG. 6, the smallest rectangle R has a height H in the range of
about 10 to 14 millimeters and a width W in the range of about 15 to 18
millimeters. The height to width ratio can be in a range of about 0.6 to 0.9.
Contact areas 71 include primitive select contact areas P1-P16, address signal

contact areas A1-A13, enable signal contact areas E1-E2, a temperature sense
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col umar arrays. Each pair of columar arrays includes
two columar arrays 73 that diverge from each other
wonodshe4directi on toward the bottomwal |l of theCT/US2004/034795
cartridge. Each columar array 73 spans at |east 70%
if the height H of the 25 8mallest rectangle R that
encl oses the array of contact areas 71 and defines a
region occupied b the contact areas 71. By way of

resigﬁrégﬁpht%ct SR TR &H tiﬁEéItI Hﬁ%@hf%’f‘br I0; ldAd éfouh&‘ﬁne

est rectangle as a elgh Hin the range of
con’aatmbateaBOT(B& I@Zn”BIGI @ptddd@2and a width Wn the range

t 15 t I T h
r afedsician v B B0t 4 508 SRRt peBrYeR ol hélinting
ass&%lya% iFillgstPatéd. IMEUNLAG d¥seribly 16 isclidss a mﬁt é@ﬁnage 119
areas Pl-Pl16, address signhal contact areas

havingabbase i g6 dhatcsspraets the siiycture,@nd tva keqyinast I%?elogeweat
44 7 /
e
on %ﬁf@ﬂﬂﬁﬂ HJZﬂeThecpllrlglcggmg$aliI fl?ﬁtmeimlucﬁsﬂiwomm?tmm that
ef erri 0
cacheeu a8 S iy 23850898, 5 Bl 121 are
con%ﬁ’H&EH %dﬁ%ﬁeﬁﬁ@ é’inﬂI@rIY nebedehufe MolutesErfddr 3@l 155%hab

ving a that supports the structure, and two
conmprisesnfps example enperdiontof thebaseld 26f a{aftsigasvall 13 that

B I
o GRS SR R IR oSl 84 R0 e
reaI \WIQII l19§~°arfd/¥§ g@héteﬂl? petdlld] ke the I%ﬂCéldé eeding3. hold, and
tgn an ink ?rl nt cartridge 22. Both chutes 131
aré sm@ﬂ@beutqt@@ d’t@éioé"tf@u@tmnﬁaﬁﬂdy“ ehamclifemponents

I I
ma B IS 1S g A e g Ginygon
andlmachdimbal c&xﬁmmlzntsﬁ of)mduhlang aasembly 16 85 deaaribed hérgin are

[l 13 h
desfaregReing Fbpdraenal e i eipai dove Hisipg n o824
How&asH ﬂ'qebé’orff %*ldméﬂd ﬁfé&ﬁén@ﬁﬂéérﬂbbﬁéht@@‘i n#dlthting assembly

mechani cal onents may be used or included as part
16 wiil mwm:cwghr@ el design offbreth dba fluigeiaeliamsystemaang the

ni cal nmounting assenbly 16 as
qu@E ?PBQ&VW%%géﬁqggFe%ﬂg‘g gned for the enbodi nent of
t hecarriagd deit@atiC\g1,dEX1 ard IOXHSbeﬁé@CbrlexaﬁIriﬁasM of the
However, the configuration an I}a r} nts
baser 126 @e ionnted akis ottors ohthg \Hstﬁy d@ EII%VI?@”@& fhe
mte??éét%ﬂ &fthg‘l’éfpmgg‘?/vem 1‘3:3‘3"[ |%‘é? Weil 2355 Wik %ﬁléd@datums
e] ection device use therewith. 20 Carriage
CYﬂa!ndrﬁZZ:‘ﬁdr exaniplaras paXilof therhase T2§ aredangied aééh@bﬁ’ttOI@fOf
the cIII1ute 131 in the vicinity of the intersection of the right side wall 134 and the
rear wall 135. A carriage datum CY3 is located on the rear wall 135.

A resilient contact circuit 137 is located on the rear wall 135 of the chute
and contains electrical contact bumps 139 that are urged against corresponding
contact areas 71 on the flex circuit 33 of the print cartridge 22. The contact
bumps 139 are arranged in a pattern having a mirror image of the pattern of
contact areas 71 of a print cartridge 22 intended for use with the printer. The
resilient contact circuit 137 further functions as a resilient element that urges the

print cartridge PY1, PY2 against carriage datums CY1, CY2 when the print
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base 126, are |ocated at the bottomof the chute 131
inthe vicinity of the intersection of the left side
woabds/01831t he rear wall 135, while carriage daPamaS200Y¥/a34795
and CZ2 for exanple as part of the base 126 are
| ocated at the bottomof 13he chute 131 in the
vicinity of the intersection of the right side wall
134 and the 25 rear wall 135. A carriage datumCY3 is
L 8 1 ; |
ca S . e XDl R e Etact
circuihlid 2 compdses atflexibde elredt and rgsiliant paetloeaiap Yetween e

.are .urged ai nst cprrespondi ng contact areas 71 on
flem%ecnfqug)gnaalﬂgdp?r\ggﬁ&?gt he print cartridge 22. The
coppagied iR @Bl skiROwall 33 t3higeghapedauidé thameélaviondr e

~mrror image of the pattern of 30 contact areas /1 of
guide ghveinnelsctAQ engrae s 28 ceHiglil 36 pf fhesptitgeririge 22, and

..Qr t . il ier a1 it 2
oucB BBl e SRS ol o
cartddgé abdgiethBXL axiB¥e thgaiantsitge és inseged dse asto gyite toy2

when. th i nt 2005/.044571. PCT{ US200 . .
cartiidgs e Boerel VRERAIT Ao CRyaan AR E| (IapALeT Jysttative
exaff #£h Juie ERSidI @BmpreBiLpPEr aflleWel ralls 140amadises a

I'exi bl™e circuit and resilient pad | ocated between
recassed slotdavisigarpropliate sides-t he rear wal | 135. Locat ed

) 4885 fa4tdfe Vb br datch olite 157 18 4HRAde @ i aE26HADS) 150
(FIG.iTard dFm;. 10)ethat indludesrd Iatatosupdrt amd 154 dhatds phetally
attaslopchby GH)InGe 1BRAO oo iR pE raBowal {8 52 SsdebS btbible
aboﬁﬁ% bﬁ#qﬂéﬂ&gé %hétri§ Batdiel togme@f@a%(ﬁ,. quitele hbbRrs 158k bf’c%ﬁded

eneral 'vicinity o e carriage datums. By
for evagig latthitthsati Avdispesechal the feond lof the sidesvalisnitd3, 134.

- o 2bbugfing BB 2ty 145 168 s Bib i atdthtgde B lyersige
of tﬁ(egll%é&{ af 9B 1Guketolsd Fi\@tébléa apeedan akietthasis gabalel 15the X

. 7 and FIG 10) that includes a | atch support m
axis1 Fhetalampilevesi 185 extepds generaiy owsrdLhgichyte reas wall iﬁi

to i
whel fieflgiehds clRBh, ilorap [Bfafd 8 Hsd Pty TR pivot
awdy! tﬂagi'vatah @ﬁmr’]fﬁ/li. dAda?cB%b is dingaspdgt thatdistat podionsif the
. di sposed at e front, of th j d ! 33 34. A
pivaiinggHiamg ﬁ%@éa%h@ﬁ&%we they P?%OV}ﬁPvié{ s E?tél {batiig p0 of
the%ﬂnf@?ﬁl‘idﬁ@ oside of the latch arm 151 so as to be

I votabl € about an axis that is parallel to the X

axiEhe fiketing alapp lever 158 further dreledefaslidingyclamral /@ $ligably
Iocactgclf I;fgr %%%m\g%lc benlé‘)’rglly orthogonally to the pivoting clamp hinge axis.
The sliding clamp 173 is biased by a spring 175 to slide along the pivoting
clamp lever 159 away. A sliding clamp land 177 is disposed at the distal end of
the sliding clamp 173 adjacent the pivoting clamp land 167.

In one embodiment, the cartridge 22 is inserted generally horizontally into
the chute 131. The guide channels 140 control the elevation and the pitch
about the X axis of the cartridge 22 as it is inserted into the chute 131, such that
print cartridge datums PY1, PY2 move over the corresponding carriage datums

CY1, CY2. The latch arm 151 is then pivoted downwardly which causes the
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when the latch is closed. The clanp lever 159 is

bi ased by a spring 163 to pivot 20 away fromthe |atch
wanrmshs4371 A | and 167 is di sposed at the distal ppomS2@m034795

of the pivoting clanp 159 for pushing down on the top

portion of the latch featur® 50 of the print

cartridge 22. The pivoting clanp | ever 159 further

includes a sliding clanp 173 slidably |ocated for

slidimy ermems lagRETRAhY they pibetng alahp ldd! 167 10 evinitidllydrfige the
hi axis. 25 The sliding clanp 173 is biased by a
latelhleAby e 0D e tandel the GARTIHEE Giongnhag dlapkssmentelt thettch

o e e SR A 178 1 o TRASSE R el eaure
gemerady atongcthen akianand itthercaoses dreopidotimg tlantever 159 to
pughh dh oA Tadtire 5 G0 eTalY Bkioce 2 895 I s anerally
alofbaMaty axis arhdependit@dT tE pade ané?ﬁ%ﬂh&é@%&&éﬁ aki3€ The

cartridge 22 as it is inserted into ute 131,
pusfyalengrie Z axis gauses thei Ry cadridge detums PZY, RE2toaneigly seat

~odiie 68 FTRERAMEEZILE92, iRy (S alBeliche
prirtrioéSd pRTRLOER (14X GRis/Stbthat thes printi dxgtrilgargatliqnely 3
sntiq@ gggpst%\gﬁaeln&gggkgpr%ﬁagﬁmg tllﬁé :{egwg‘éf cr:]érﬁglctl gircuit 137 is
loc%%rot &d H8%0 cHasH ih@%tgbitﬁg%%%s Py m8d & %‘at sﬂ[@){

51 causes the slidin to résiliently pu
aganst the dadxiage talamiCY 15CY2ywhen dhé prial cartridgeedatuasi RZ1, PZ2

{h ' j a ever  159.t0
are o IR S aTRab dB0PLY 57 7 2R 8 g CRfdge datum
PY3i$ #ngaded Nithlthgeantadjd datum Ovg. the Y axis is
i ndependent of the push generally along the Z axis.

TheOthgidnetogs @ndirsranagrients ferdeserting peint gartddge 22 dnfe

sy B3 YT 1 B i b, AL P
othpr dasigoardf chdigs rhay pewtitized deperding ¥nadgsigrs patdnadtetshes

.pring. cartyidge datum PY3 10 snugly seats against the
P”'@aﬁ%’f"&'gs %ﬁ?%:vgrsame resilient contact circuit 137

i s Rbggﬁgﬁgém BFIES. GBS ARE6 Pk bak beddddn HEHAAHETR 70

PY1, o seat snugly against the carriage datum .
of toy exemylantrmbediments and the contagbar¢as rifstherin arz diffesiernt in

i h ' : 2 dth
AR, M50 R BB Bhio i s
cortactrarege 7dathensgating BotwdehecormBitngas INdtrry 6 \witeR BRBLGT the
for_inserting print cartridge 22 into assenbly 16 ma¥he

arrgys (¥ theZuimberey cqafash amnas hkwitbn e arrayn die fynotioss of
corftd&t d18hs 71, and the location of specific contact areas 71 within the array,
to name a few, either individually or in combination. There are also some
similarities between the contact arrays 70. Similarities include but are not
limited to the function of some contact areas 71 (for example, ground contact
areas, temperature sense resistor contact areas, and identification bit contact
areas), and the position of some specific contact areas 71 within the array. In
other alternate embodiments according to the invention, the various contact

areas 71 described with respect to the exemplary embodiments may be
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ot her designs of chutes may be utilized dependi ng on
desi gn paraneters of print cartridge 22 or

woies/Me7sa. Referring again to FIGS. 5A, 5B ardT@S2004/034795
can be seen that the arrays 70 20 of the exenplary
embodi nents and the contact’@reas 71 therein are
different in their layouts. Differences include but
are not limted to the pattern forned by contact

arrangad irvdiffetdrd papems) @pbehgﬁehamjts&% funetiend dnd tighbers
rall size rays 70, the nunber of contact

tha& S EXRNRIARVH ‘t‘]StEE’R%d IMERES. f uncti ons of the
conpaft catiffras/dr ﬁé\‘én? Fb‘?mh%%@h’ce?ﬂe@ffo?@{élﬁ &lﬁefﬁ'ﬁ%ﬁﬁiers,
erthe

areas 71 wt |nt e array, to nane a
graupsi ofi MIMrByODdIfFererﬁ@imtesamﬂm th&keme ardiffedesd pantees) may

b the cont.act. agrays 70.
hate Aiich it RRL PiRc4) SFaiRg (Gt 1™ e Gusas, 23 may be
substantialyrthefsaptrehas)iel thardare Bd chpalile Ff HEfon Hi@WNd
cont act areas, tenperature sense resistor contact

varigty o diffarant Rrivers: i ldawever. print eayfridges of sifferent famities may
alsBIsive! d?ffer%z;b%\gﬂﬁ rftéc,ct e{f@gé ?‘ftonaﬁ e %ﬂrgb"f&?gl trthg

array. er nat & enbodi me
exarmplg, a\,parmt |cartr|dgda mteadecbfcs usenih acfirst mLﬁGSnéylhd@@ erdohﬁbt

arrdls g iR AR5 st ea S B3 Oaamble & PONb¢Aigaintanded for use in a
seébﬁfd‘ &metngahé\% H%onﬁi?ﬂ“é‘rr%? 7cﬁ|hé>0$§t mﬁét%&tég if 16t 5RNSThe

umber s han t he exenp [ustrate
CO'@iﬁﬁmeﬁﬁt1§9 qii:aaﬁh c@ate wnlugeesomigtmed farraamopletenand pEoper

eIe%*rf&%fEH@ggglﬂér&Wﬁ%P@Wdﬂ @%?@Eda%’ mah%ﬁp f ougqsteg by the

prndhef frethenparficilat este. Mhe printBax@yheidiere by ca&ﬂﬂé ot al
si.cal_ shapes (that is, the housi ng 23 rra%@
de@u%ﬂ"ﬂ%tﬂaawpeqt pEint gaRridgemfiaat isna printeartrides thet isdeonesate

in A& \Hed?'ﬁ&ﬂér' &{htéﬂtsc?nﬁallé(dé‘ghﬁt %fﬁrﬁ%ﬁrgcﬁ{o%ntp o MR Bimage to

ver, print’cartri |es may
themmdehwlet darttrﬁcmesrw Hoﬂymainsbesévaudedact areas 71 03
fl 3. .F rint cartridge
|t BOLE Faralet 20 4 e prnggr R fnaul P Wibtne H biintarridge,
whith iglopayabl® in tHespdriadlat bhm&t has 8deh hdthifed écowhhu.t»‘y &hd

print cartridge intended f use in a second chute

dlagﬁ9smﬁ@sfalsmﬂa@tedarln@pmmembpdlmmts themmtmatt;eand n
ciaBh el s RRA Ty BB Sl R 45y dowdi€ than

thosagagwmmr\mperatmni .qurenetgigiagtafitlg beater alernertst of &@rint
r te &he printer in the particular chute. The
ca %'@r ﬁ&;‘ Utsher ef ore be capable of 15 deternining if

f‘ ;’?ﬁ{; gﬁ{ngf’%ﬂpﬁe‘%r&&rﬁ{ Loty Gnediad Sostids RedtMg HaY e 448ired
by designating one or more selected contact areas 71, which are to be used for
continuity and diagnostic testing, to specific positions within array 70 for all print
cartridges. In this manner, for any print cartridge inserted into any chute of any
printer, one or more selected contact areas 71 of the print cartridge will be in
electrical contact with a corresponding contact bump 139 of the printer,
regardless of the printer type. If the print cartridge is identified as being operable
in the particular chute, printing can proceed. If the print cartridge is identified as

not being operable in the particular chute, printing may be prohibited until the
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in the particular chute) is installed prior to

attenpting to print, so that danage to the printer
weonrbesto4eant ri dge, or both, can be avoi ded. For PCAIS2004/034795

controller 20 of the printer to distinguish whether a

print cartridge, which is H%erable in the particul ar

chute, has been installed a continuity and 20

di agnostics test is conducted. In sone enbodi nents,
cotrget prm’itaartudgg mm;tertédalgjndhe |puetdre£ne metiesd of Gﬁt@rmmmg

in rrents, nd/or powers. than

wrifhetdne BAF pEAdE npepdia BRMTiedas ik g"ﬁ?trﬁf'rﬂfcaftﬁége

invoRRisE EostirR Mt diagnastiy ﬂe@img 83 0bsLALS hardihe chute.
The ability to perform continui té and di agnostics
|

t estlp ﬁ@oﬁﬁaﬁt@érad§5@r@fa:|(3§5 Shyantb8 ipgoride eyaopesof mntect

.ta be used f
ar 1 B 00 BB S o R 5y Bl e s
tes;lmgldf |punts ca\ntmdlges alhf@garr? finfdhe ebhtaet antys @RFIGSJ8R%Nd 6, it
nner, for any print cartridge inserted into

Ca%ﬁﬁ sefiitBa beeverg! C%F?Wtaéﬁas bharesinisly Resitienastor located
w:tﬁﬁ%@ﬁtreé‘ﬁ@é}ﬁ/eﬂfrﬂf 7 hﬁ) cRthBtwis&s tHd 495y¥blard %v%ﬂald on

el ectrical contact a correspondl ng’ contact
eaalzothst, thessipilary pp$ltleoed egmcatwbsordﬁctmeaprﬂrarer t ype.

supsrithfisedl, The ERhtHct Al P NG Are ghand hasiioa fiiogated
withini mblrcr@é;ﬁédtﬂg%rraﬁ/ inel9 el S th BS coﬁﬁ’ﬁonﬂ? 'p?oglti%ﬁéﬂ‘ﬂ?'l@cated

in particul ar chute, printing my rohi bited
Thg ﬁpnraozc AEcasy ‘zmﬁs/a@amgmmmnnusa@@mrumg cates! malyrhecsaid

o 5 Wl B 450 1 LSRG, B RGOy /3130 o

illusmsledtee«dmhmej hthenTSFRloedtam atdfaéofdélﬁ &SN opsilays tha MR esAtact
tic testing as

areqdiIED BucRBfRt Arearieslion 2Bk e T sRoRT pastdtiacen o6KIG. 5A
overlsth GFRNdARA@MHES of FiG C@gﬁcﬁﬁéct a'?eé BRitibh i(?joé“iﬁound

t hat permt a printer to conduct conti UIt
confpgireataf ddG. bAsavetlgysfa ground contact ac&gaesf FIIGn eemmtaut agea

poyih 208} 36415 chthn Bred wiFIG, A S a0 AR aRet EIC. ©

(contadt @¢Sd pdsitivh 206N dritba graBrRPeSHtAMEarah foﬁiFIGOEASd’UéHays the
when the arrays 70 are overlaid on each other,

ID 9%ta§1 %ﬁﬂaaﬁflﬁ}Gpés(Ppnta%ar%pQ%tm 20B)e orhuse i theeiystrated
1 t e
oxdhfic bURSErRRaE S, e R0 AR paLAR 9.0 206200 may
be saiipedia saiddo ba}comylobb' omsittbnied dydocatedp Miothescontasesreas
or_|,ocat act,. ar Sas 71 . that are not

[ W%P?%gBQ%WHH%'V&PSﬂ@ES Qilordiede said to be
uni Q§m9yth6‘é$<b¥npﬂ>é\?cbdhltadt Qe T OGS, BRCARd BREPHE EkNfiple,

a cﬁ{l’{eamay be c!,onnﬁtgu(reed to operably print using a first print cartridge having a
contact array 70 like that illustrated in FIG. 5A. The chute may also be
configured when to be inoperably when it receives a second print cartridge
having a contact array 70 like that illustrated in FIG. 6. The controller 20 of the
printer may be capable of detecting and rejecting a print cartridge having a
contact array 70 like that illustrated in FIG. 6. Using the contact array layouts of
FIGS. 5A and 6, the exemplary printer is able to read a value on the thermal

sense resistor of an installed print cartridge of either type (because the TSR
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illustrated exanple, the TSR contact area of FIG 5A

overlays the TSR contact 15 area of FIG 6 (contact
wane@d/pewiti on 200); the TSR RT contact area oPCFIUS2008/034795

overl ays a ground contact area of FIG 6 (contact area

position 202); a ground coftact area of FIG 5A

overlays a ground contact area of FIG 6 (contact area

position 204); the I D contact area of FIG 5A overl ays

comactcér@ta&ﬁtFla 6asoveflalys the PSR coMa@cdreadF F1BO6idk cOAtact area
round contact area of FIG

- and a 5A overl a[}/
poslh@ 280).pg %t'%tt he p¥ampfaryprntes i I3 wBAblade raae fhe ID bit of a
prif SRR AR o TRl oy RE thAdIC Koo BIAIREAD (Hifac
are20ef, F 120 & Anaverlays rwamcmtact areas af H1G.c6 hecomaobalea position

I T, d th t act i 1
20§ U168 WorbAReh s <ottt Rt Fk il e
is ihStaIIE6X ehaaAIsE TREMWISS it FOURYSot BadthdVS8Be SAn@RbraSense

an exanple, 25 a chute may be conflﬁured to operably

resjstemt aru@,itr?gscakmwgthaérthwa@@dge iscyeamndadge thad is setheact
op@rra'f 7t9\ebde{?ﬁcﬁlgta5hdté éﬂ% l%%tergo Llj]bﬂ Gre Fé%gaﬁbah Glﬂ\llg €

e conftigure e I nopera
mfcrretailm@@lloavﬂhecm«érrmlanytprmrt toi mgeentftaperaﬂom ottmt;mm

that il ted in FIG
ol nidherby s ever PalsTtial SATAGR B AsipIsYor print
carfifdfect ing and rejecting a print cartridge having a 30
contact array 70 like that illustrated in FIG 6.
Usi @therralignorerde and coafjigurations of ofie oF Gge p@mm @ntact

t he exenmpl.ary. printer abl e ead e an.,th
buipfE AR BT B aBhL Bie g BagtPleFich Rl sl it Gafladd han
thoealddscebed abogét her type (because the TSR WO

2005/ 044571 PCT/ US2004/ 034795 17 contact area of FIG

5A Betarring do theeflawgharbat Bl&3. 12 dre Brinter consolgr Z0kirshct
atté%ggﬁ o%btﬁg@% vfiﬁéﬁ? S@YYﬁV Sértrlcid?ﬁs‘?ﬁﬁg]g%(ﬂry tl‘%réelﬂ%g bd)(c‘
30@). dbno acint aartagge iskdetetiat, prﬁntlﬁg(bpé‘ratlbm end eébd»h@O:E)D If
coRASh 68 S B LT B
printBf, Ochg%h%llertit?a@éﬁ?@d@rdétéfmlﬂbfﬁfthbﬂﬁ&\%llé@ ﬁhn?céﬁrid@‘e is to

cartrl g is instal because otherwse it coul
be aperateddronméhe/ehuie intd wh1@h ittveasniastalled{box 364). stf@rgartrldge Is

vt hodsifs 9Bl RS BARBOAS P SRRDLON e

priftee apieeented forhigrinting €bsxe 3020 Ie}he ddvitridge iftomaaipersted
all ows the exenplary printer to prevent operation of

fro'i‘.“ﬁéepﬁhui‘ﬁ 'rlwh@ﬁrth? |065t€d9%iﬁj'”ﬁ’!?é'?éb’sheﬁrt@é%ﬁmt%d? alewag to
pru‘Pl&tBBQ%de‘?. the printer and/or print cartridge.

Referring to the flowchart of FIG. 13, the method of FIG. 12 is illustrated
using the exemplary contact arrays 70 of FIGS. 5A and 6. First, to determine
whether a print cartridge is installed in the chute, the controller 20 attempts to
read a value of a thermal sense resistor on a print cartridge. If the controller 20
is unable to obtain a thermal sense resistor value, or if the value of the thermal
sense resistor falls outside of a specified range (for example, falling below a
minimum value (box 310) or exceeding a maximum value (box 311)), then the

controller 20 determines that no print cartridge is installed in the chute 131 of
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particul ar contact bunps and contact areas may be
waged/ueg7identi fy specific print cartridge thaRCTHIS2®E/034795

descri bed above. 15 Referring to the flowhart of FIG

12, the printer controller1®0 first attenpts to

determ ne whether a print cartridge is installed in

the chute (box 300). If no print cartridge is

e B0 510 S s 2R 94 S0 psrats

endi(bsx al #edifitne tHeemahsemseofesidier vepue fallsrwlthlh ¢he 6h@¢lf}$¢| er

randga ¢ AREOHR RuSSTHBes fortca BNt SaoRreS tedeY e onute

YE& tHeSh it captric§eXD Ik |tlﬁ stalldd pitgearsidge
andgﬂe?@bgég% op erHééféed rorrr|1? he chuteeml nev\,hl ch tpe g

(boxcat®) i lfithe IDsbit n%tusns 2 unsafisfactpy valve thex 318), sHel agtied

bma&{sgg@t%eqn al %egpr% %ﬁéll%ﬁg%)é thd céﬁﬁolﬁﬁt elljglgfr?f dst Eg)rﬁ’ﬁ

carthﬂ é ab ;t?ﬁng Erbﬁﬁhtehﬁrolnglfanﬁy (4 priat tartvidbe that | [sr mwttoddnatxle in
eferrin

the Aeitkda WHICH!Gs msiales) (Bax 4B ey isdurther SREAPR f the
prm’éé?%@)‘?%ﬁF r ﬁ‘Xﬁe EI@ bitfrefthSa safisfiefbrf vaftle, e cétroller 20

t'erm ne er a print cartr|dge|5|nstall ed in
ideritifies dhelpent carmdgmas beingrfrato the cempgetFamily (a st ganadgr

v Bebie B 9538 o Gl POl 400 SRR i e

opefaﬁjrﬁéﬁhe\@in@ (bOk 3|2,b_)the val ue of the thermal 30
sense resistor falls outside of a specified range é;or

ex&ipeeinfoamatianankrovast aiens iandhurBpsandrAmBaInglio

e
insthisd ahd esloj @rdb@lncﬂ\atohuﬂe?;lAdﬁltlmlmw mlmﬂfldatlon of whether

e R bl e endl al bR el =
sm%@%ﬁep%g]hg drlly & Vg,;gl,gr mal sense resistor value falls

speci range, the controller 20

detmtrmug@ssnawtc aambtbdlmenit%\hav& bgen illsiratadaancdesgiitade

d
ner Sl B2 o SR e B8 LA e P B o
altethatBidnd/6tt eduigalent iniiahieafatiohs myaywibéd sabétimbediibe)he spedific
as a binary value of_all zeros or  al

|
embogimests showp andedrscriped witheupgeparting o ﬁefzg%c%oﬁ ¥dhRg
pregé%%&ﬁldﬂ Oﬂ%ﬁ a‘?)?#:é‘uoqﬂs %tbﬂ&lﬁ&% E&VEI%h g/télﬁi téﬁorf@ér

operaple 1 n ute 1n whic IS 1IN
varid@iohs af thepsgaific smbodinhents disaussed hetsfin.t Hberqfotmutes

|ntq§‘ﬁi§égg%€ a"b? {n&ptntg@ !og o% yt to'b6 SoRS ruedsb‘rji/t e @ShY dnd e’

equivalents thereof.

What is Claimed is:



10 identifies the print cartridge as being fromthe

correct famly (a print cartridge that is operable in
woheosopaa7e in which it is installed) and conti RABAS2HOUA34795

further operation of the printer (box 322). O her

i nformati on and contact ar®as and bunps, and

conbi nations thereof, may be utilized to obtain the

i nformati on of whether a print cartridge is 15

installed and is operable in the chute. Additionally,

the identification of whether a print cartridge is

installed and is operabl@AIMS he chute may be

performed in a single step using only one val ue.

Al t hough specific enbodi nents have been illustrated
1. angd aﬁ-ﬁ%mgge (@g)r@rﬁpng.ﬁ w || be appreciat ed by those
of ordinary skill in the art that a vari

aI ae:aﬁtardgedmi/yd23)saavm@péﬂwer %ﬂ@ﬁéﬁ?b?ﬂg ﬁs\'%‘;alméa" (24);

e S RA Ao BRA R e Oy EFRBHICIPRER ST e

IO I asdmtadtrareayt (70 coﬁipnsmgpmplumilty oﬁcmmiacimreaee(m) disposed

on tEayeticabed (B i SantaRbaaAl O st o of Af1eBBERVG béntact
arrath(?@dé‘écjciH ﬁé\ﬁn%%‘ &ﬁér‘é\ﬁﬁgéﬂé’fﬂ TPt aféa RRRatBAS 4 gerion of

al s equi val ents thereof. What s
the a:mamealreas (7t\pobeaxs) contactiarrayT(70szepableni pygviding identity

d 22
'”fOEBéﬂ‘?r? %ih%%ﬁ{?%&%; _:)ng: I(ovvzarcggftr: glnn?ZS;jl and a

vertical wall (24); a printhead (12) coupled with the
| ower portion

coffae miMGeRTduaiAR Sholam Lomratein fedstion 9 the coatach
are%% 7;13 %gpgﬁfoéf &Ij%tro}’)@ygt i6@Atty infoFmaReH afd cé\ﬁﬁlé&l té EQ)omponent

two contact arrays (70) each
seldotad fromethai grbap eonsisting ef tenaperature sensaresisions, ddewtification
porti.on the contact areas 1) of each contact
bit m%@s(“?ﬁf’[“@aﬁ%{{}?@tso?n‘g % @@ntity information
for the print cartridge (22) 2 The print cartridge
(22) of claim1, wherein the ﬁortl on of the contact

3. ar ddwe print)cactidgsl (82bef Paivy i awhereineneiof {he aertagharrays (70)
d
in 455 AL FEEPIE 50 talt ATRR (10D ol RS S palr i collimRis ey

(73) @‘Eéﬁhtécm’etag m71)ba|’ﬂd aestand pairiofi aolinvercoratyasdi78) oheentact
ground conta

areas (71) dlsposed on the vertical wall (24), the columnar arrays (73) of each

pair converging toward each other in a direction toward the lower portion (28) of

the cartridge body (23).

4, The print cartridge (22) of claim 1, wherein each array (70) of contact
areas (71) includes at least one columnar array (73) of contact areas that is

substantially linear.

5. The print cartridge (22) of claim 1, wherein one contact array (70) of the
at least two contact arrays (70) has a width (W) of less than about 12 mm.



3. The print cartridge (22) of claim1, wherein one of
the contact arrays (70) in the at |east two contact
wano@yg43770) i ncludes a first pair of col umar Parmay®4/034795
(73) of contact areas (71) and a second pair of
columar arrays (73) of coR@act areas (71) disposed
on the vertical wall (24), the columar arrays (73) of
each pair converging toward each other in a direction
I
(237 eyl (PRY4f it £ gioin bpfifon of HRCe ek
arem(m Yaf eagh @:aﬁbaobfarray {7 @ccapadnie akpioviding mrmuemfca'matlon

{ 73)__of t t.h
for G i U ot s e B eo ol
<7°>°%‘?;‘2?"ﬂ%é’*23ﬁ§§2{‘@$ segs ey (10) of the =t
ys (70) has a wwdth (W of |ess

t han about 12 nm WO 2005/ 044571 PCT/ US2004/ 034795 20

6. -1Ih Y '
7. por & r’i)rg fcréi'tﬁlﬁaé éﬂ% a(%ftecléléfé a‘gﬁfl%ﬁ bﬂ?ﬂ'\er ?fﬁﬁ@gfn@‘acg{?ﬁact
are@$ (A1) df €akch captdut araly (B0 patedcapnbile eﬁtecﬁwlnmslgnatsttom'perate

the PPoeRGias {423 HdbR AARINEA RN oh a9 aet arads bt D Badpeated
ind ﬁ&eﬁﬂ%é‘t’é&ns\?ﬁré@éﬁ doffact afray R'?Gz Bf ih! atd8adttivedRntadd)arrays

arm erel n anot her "portion of contact areas
(70Y.71) of each contact array (70) are capable of
receiving signals to operate the print cartridge (22)
and the another portion of contact areas (71) are

| Ocﬁﬂéegrmt' dértﬂid@éE(QQbe tlaipatl | @herdim tmpbrtlonrﬂfahé cantamy
he at |east two contact arra

areéaz |(%1) @whuwéaqtmuay(ﬁ Ok rapakle of pFRY ing "gﬁmi %H&‘P”‘Bﬂ'on
for @1; pabl g g@ﬁgggzzf‘aﬁ:}egﬁfagse e M n&d Qr ﬁ%ﬁcﬁ%orﬂ‘éét%fre(f@b).

Vi ntltyln ormation for
print cartridge (22) are the sane in nunber in each

cont alct arr é 9. Afluid ejection device
0. Pgﬂﬁd'i{‘ %\Hé € CORWNFEI ng a | ower portion (28)
anda Pegy?sgs)orﬁévu‘@é lloweAortiod (%)Ltizrﬁi étv}ért%l HeRIDes

coup | ower portion 8 lurality of
cona aturalay ohporzies cauglsdsw;ﬂw e |tDWér pérttqnda Jvad  (24),

or BTt phuser A 12D bR dtnd Bt iéh @4), &f

Iuieﬂﬁyﬂbf Sdractadrdag (FEcnolddimgoa firsh gmurghawhgmdudeddéyout of
contact area |locations which js one a gl ur.al tteY
contagioares legations: aRd 2:5668nH §EeKR BRYNG @layout of contact area

locations which is one a plurality of layouts of contact area locations, each
layout being different than the other, wherein the first group is coupled to

provide identification information for the fluid ejection device.

10.  The fluid ejection device of claim 9, wherein the first group and the

second group include some of the same contact areas (71).

11.  The fluid ejection device of claim 9, wherein the first group and the

second group do not include some of the same contact areas (71).



| ayout being different than the other, wherein the
first group is coupled to provide identification
wonbwroaet7i on for the fluid ejection device. 10PCThiS2004/034795
fluid ejection device of claim9, wherein the first
group and the second groud include sone of the sane
contact areas (71). 11. The fluid ejection device of
claim9, wherein the first group and the second group
do ' 8p of édntac\O
12. 5o TBA i eietisn pETRC B o Iggﬁ%g\mﬁmﬁgqﬁrﬂ?rﬁ elath
areasj @d) coupled\tp peovdde identificatjoninéaramaiionter the fidid gieslionof

.cont act 71 d ' j [if i [
devipaes eaShi g ofibobfii Py BRAN ob EERGIY fidtis ot
contalt aresAlBBatidsat i on in each |ayout of the plurality of

| ayouts of contact area |ocations.



