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200207667 11 October 2006 5 INTERCONNECT CIRCUIT Background
An inkjet printer forms a printed image by printing a pattern of individual
20030/ 86fs at particular locations of an array defined for the printing medium.
The locations may be visualized as keing small dots in a rethi{]@ﬁqﬂé?%O%
The locations are sometimes called "dot locations," "dot positions,” or
"pixels.” Thus, a printing operation can be viewed as providing a pattern
of dot locations with dots of ink. 15 Inkjet printers print pixels by ejecting
drops of ink from ink ejecting nozzles onto the print medium and typically
include a movable print carriage that supports one or more print
cartridges. The print carriage traverses axially above the surface of the
print medium, while the nozzles are controlled to eject drops of ink at
appropriate times pursuant to command of a microcomputer or other 20
controller. The timing of the application of the ink drops is intended to
correspond to the pattern of %ixels of the image being printed. The

particular ink ejection nMHaRGANMERkHeIBGhEad 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 25 thermal ejection PREKSAYRE are shown in commonly

assigngAkieSpiataToesa pAAREMhage ByGSihiRd dbattBriBeIndividual

ejection system, an ink barrier layer contalnlng{ ink channels and ink
dot§ R EGHIREIRGABRRS 9T REEEY dsHiorbiPAThE ANntng dssliBanths
locHtiordmaysdraisudiizednds Heiry SsisatactsnicalietiHeas aays Phe

heater elements such as thin film resistors which are 30 selectively
localiongiZEs 1oMeATMeR wRllRd ddotigsatioaton ERhRASIIONG/hER PikClfeatdus,
a pAlRIAgEpevABAEH BE \iBWRK HO pIViditlg eehifom aftalitations with

associated with the heater element. By selectively energizing heater
dotg afiekts, 200207667 2 11 October 2006 ink drops are ejected onto the

prinkrkjedivrihiere paHEPXEISYYejeetiRSHRsps of ink from ink ejecting
nozzles onto the print medium and typically include a movable print carriage that
supports one or more print cartridges. The print carriage traverses axially above
the surface of the print medium, while the nozzles are controlled to eject drops
of ink at appropriate times pursuant to command of a microcomputer or other
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 employ replaceable print cartridges. The
20096. tegartridges and printers employ electrical interconnects between the
cartridge 5 and the printer, so that operation of the print cartridge can be

controlled by the printer. The electrical interconnects can be iq mgclggg%go%
an interconnect array having a plurality of discrete interconnect pads. The
use of replaceable print cartridges in inkjet printers allows the possibility

ink RS 8T B SAPth SBFMAISIREH 2 (ERIRGAMS S Y I S Uddeg

~that'is not designed for use with 10 the user's particular printer or with the
Imgggticular chute of the particular printer. The incorrect installation of a

PriNEEHHIAIRR ORHIERS ERTDIST YHAThEBABRY Yrint SHHRIRESVREE print

electrical circuits are energized incorrectly, causing damage to the print
CarHéﬁ’ﬂ%fgéP%Brﬂﬂﬁfér,emp&Y .'?ﬁﬁ@%rﬁ%@'@?ﬁ&?%@&@‘é’@ﬁ&m&ﬁm%
and@hEsiAtdSEtRER cpRtalis AR ITh RSBV A @ ARcrer e¥RRiiMR P by SRe

15 of a print cartridge that will not operate properly in the chute or printer.

Printele JIGHRIRGHIFRL VST GRIRSES GaB Bedrhin ffmiabandnigssamastiarray
haVitRKe BRIAIRY B chsEidas imEhcd Phasigalidiffiaienisthapr fRreatieriimt

cartridges for otherﬁg)rinters or chutes, so that there is no possibility of a
n;é@\ij or

carfiaes BrdiRhRrarer8 e AR Rassibiy bat adsesquard
attelifsr eninyemiusiepl2einentlprintioh GAHEE 885t 38 A O RIS REWiIftSr use with

consequently costly to implement. Anather solution is to have similar print
the i R B UL O bR RANRURL G AR AT BteT-
Themndwtedt instiletiornofidgrineoactidge insgpemisicarpredelt iniangerous

Jution can be defeatfg“ka/ga user who removes or modifies the physical

Sitygl NS ST FIEFLiSALGRIL TS R B gSEa SRRy sAHRIRG, dAliRGe to

themltmagai@@gnﬁétm_rgt@r,p@smgsdq][rﬁagj?mg@mavtcmifeﬁjmétnﬁany
ovyeria et en cartridges intended for ditfferent printers or differen
'05%35%'& WFQ&[ﬁT%’FFb 0O IEAHAMLEMRIRG it ienBigNRItion of use

of sepeintusitrityertatneit metcbpesitens ooy ailtieashiite oupvsenf

o BB SRR AR 2B e o
maketde gAObc&trioyenyith a physically different shape from other print
cartridges for other printers or chutes, so that there is no possibility of a printer
accepting an incorrect cartridge. This solution requires very different production
lines for print cartridges and printers and is consequently costly to implement.
Another solution is to have similar print cartridges, but provide unique physical
keys on the cartridge and printer so that an incorrect cartridge cannot be
inserted into a printer. This solution can be defeated by a user who removes or
modifies the 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 body having a lower portion and a vertical
00GRiPBA printhead is coupled with the lower portion of the cartridge body. A

contact 5 array comprising a pluralityzof contact areas is dispogpg) el tQF 006

vertical wall. The contact array is one of at least two contact arrays. Eac%

contact array has a different pattern of contact area locations. A portion

of the contact areas of each co ﬁ{é@}/ are capable of providing

identity information for the print cartridge. 10 Brief Description of the

Drafing &spaateol theasRasnd iayeatianuseaities enprinhbadiidget of s print
carliGE RIUNRSSSY ISR e o R iﬁﬁﬁﬂ‘ﬁ%@r%@%ﬁ}ﬁ% WONAEA wall. A

embodiment of an inkjet” 15 print cartridge. Figure 3 is a schematic side

prindfeeadinsorplRd e the lpuanerriian thijearidgedatygcloconiact
arrdy BRIy PNPMAl 6P ey QLR ETBAIHISRIRE Gal,

inkjet print cartridge of Figure 2. 20 Figure 5A Is a schematic detail view

ThecantarttsEmEnpBeLliakisrstfvaconia rkpySriReachraaniacs AFiguifeas
a dAfTER BRI BISCHEAtS 5 tRILMIRMSS Af}gé*ﬁﬁéﬁmﬂ@'%ﬂge{ 8reas of

flexible "circuit of the inkjet print cartridge of Fi

2

ridge igure 2. Figure 6 is a _
eaclyReRtant AsayianR RaraRle Al ardns enEnivoamatioefanshartintof

carth@dekiet 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 chgigermklsdrbiRirist HEbrawiags of Figure 7. 30
Figure 9 is a schematic partial front perspective view of the embodiment

of thd KRt LisBiock figaram ilusirating ansagbasdimert ian inkjet
prirER§ BYiem removed. 200207667

Figure 2 is a schematic perspective view of an embodiment of an inkjet
print cartridge.

Figure 3 is a schematic side elevational view of the embodiment of the
inkjet print cartridge of Figure 2.

Figure 4 is a schematic bottom plan 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 11 October 2006 Figure 10 is a schematic sectional elevational view of
the embodiment of a chute and latch assembly of the print carriage of

200%%9% 7. Figure 11 is a schematic sectional elevational view of the
embodiment of a chut_e of the print cartridge of Fig_ure 7. 5 FigHr%cl%BErazooes
flowchart of an embodiment of a method for detecting an incorrect print
cartridge according to the invention. Figure 13 is a flowchart of an

em Q]U'F@%%tges%%tﬁ’l%qi@EE}QWﬁa}ale%{%m%i@%w?h(érgm%ogiment of

implementations of Figures 5A and 6. 10 Detailed Description In't

a chulfevang Bichiresembtyiofdhe RiataEagenatiBiguine . accompanying
dfa\fé@%?é”ﬂ o ounR R NsERb] |Q(:\£1ﬂ91&}ih'ls\/%‘9"é§? % ‘%ﬁ%ﬁ iment of

illustration particular embodiments in whi e Invention may be
a chrdetRfdhe RinkoadEadgednfdcigstial ferminology, such as "top," "bottom,"

"froptg Ragk (<13 HSRERSH ofraHiBthbELEmEshYSES Mémséefsmstg&ifa@ an

_orientation of the Figure(s) being described. Because components o
inceuasd MRt Rarbidee prestdinthie v invaRtiNpositioned in a number of

diffgrgpirarieniatonewdifaiecHRRAhEBHRMAPEY ticSRAOH I PRRRS 95,

illustration and is in no way limiting. It is to be understood that other
usipgnihsdtienikle fiEsHidoplemeiatianreflfigwenafantb&hanges may be
made without departing from the scope of the present invention. The
following detailed description, therefore, is not to be taken in a limiting
sense, and the scope of thégtaledRessHmbRms defined by the appended

claimpsiel GlibWingl BESiRRESEEBAPHBANtAE Ath ikt rRHAtNg satem 10.

Inkjet 25 printing system 10 includes an inkjet printhead assembly 12 and
accompRY(IpBIradingsprpich frmeingsthesacnanskifwhichigahamamy way
of iRYStRMcH pHRARUNN IR G MRIMENY RRRAMAY ihGeAtinR Ml Mespritticed.

assembly 18, and an electronic controller 20. Inkjet printhead asseglbﬁli/( i}
Z]% )¢

In this ifegaid<birctipnablerprinelagia suph@s Jorjebaliams of Ptor
“ledBnRyohteaninglintef Wifisea imowtiaedc B %oﬁ@}h@%ﬂe&mmﬁﬁ%ure(s)

drops are directed toward a medium, such agﬁfrint medium 19, so asio

being desstiPsdnt RRSause connanentsniambafinyantsef thperesent

invention can be positioned in a number of different orientations, the directional
terminology is used for purposes of illustration and is in no way limiting. It is to
be understood that other embodiments may be utilized and structural or logical
changes may be made without departing from the scope of the present
invention. The following detailed description, therefore, is not to be taken in a
limiting sense, 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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200207667 5 11 October 2006 suitable sheet material, such as paper,

card stock, transparencies, Mylar, fabric, and the like. Typically, nozzles
2003@'efé arranged in one or more columns or arrays such that properly

sequenced ejection of ink from nozzlgs 13 causes, in one emppg b 2006

characters, symbols, and/or other graphics or images to be 5 printed upon

print medium 19 as inkjet printhead assembly 12 and print medium 19

.are maqved relat eto each aother. Ink su emb 14 su ink .
su S PRI Eo B g AR LA FSbr AL R o IOV, fbric,
andstivd ikeorneypiohihgimezties K 8aws a‘rmngedemorreléirtmm‘qeummﬂmead

assemnply In one embodlme t 10 ead assem
artaie SHET R ARRR  ASHE TSSO E! 1T T2 Gp s, n
oneeartiitgtme pechasctefey syatbas, apdior aihedgaphiesathienages to be

mpodiment nks
e Pl R £ ST SR R A0 R B hectum
19 m’eﬂwmda@xainﬁmmaadhaﬁmgupply tube (not shown). 15 Mounting

eSS Pastion e tRiaiseR eSS BN v el

tran and e atranspo assembl ons print
inclmmhlmégambm%tmmqmlpglmkemmanne émbodierebbtditkdlaws

nket rint embl 2is ascan t Y
E N e o S e g s R R
prirphaﬁhcéadsmrﬂﬁy;drﬁldydmkemmxﬂytasaemhlwaﬂspmmm;gwen in an
. anot et printhe b nj
kL A (VS RORA TR YOk i BRI Manother
em tmdmmg askesupmmsfseanbnkﬁ [ristipanateafroamibkjetpeinthpaskessembly

12 go t'ﬁi?)rfr) ‘l??tsg \; wﬁ |In Je nn %cﬁ %gégm%@]&%tﬁé #ﬂ%ﬁ?ﬁf&%&% 20

prin ead assem ounting assembly
conlfecamh madlaamammpbﬂnhmlﬁbol&h&%m)ronlc controller 20 receives

R g G T T R
meprmtragsystbas&@nlbdryng &,meldactmdm tinfraped agsiesibdy dthppsmons print
o RS ML RSS2 Bame A e
prnﬂhatadgasysﬁm’nl;lOZ is a scanning type printhead assembly and mounting
assembly 16 includes a carriage (not shown) for moving inkjet printhead
assembly 12 relative to media transport assembly 18. In another embodiment,
inkjet printhead assembly 12 is a non-scanning type printhead assembly, e.g. a
page wide printhead assembly, and mounting assembly 16 fixes inkjet printhead
assembly 12 at a prescribed position relative to media transport assembly 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 includes one or more print job commands and/or command

arameters. 200207667 6 11 October 2006 In one embodiment,

$&&&onic controller 20 provides control of inkjet printhead assembly 12
including timing control for ejection ofink drops from nozzles 11‘906‘%ng|99006
electronic controller 20 defines a pattern of ejected ink drops WhIC?‘l orm
characters, symbols, and/or other graphics or images on print 5 medium

19. N GABEAIABA:, BRIGRYSCIESRASIRITY SIETIEES U AR BSnkiet

determined by the print job commands and/or command parameters. In

prindheadApseimidnil 2incldingtiring sorigR! @ﬂcgiﬁst@aif&dnmfﬁm AEPED
noZREHOMB0T ARl REEAN G CORTLE ARSI i JAKEh BHOFR G L RIIE A RIK

12. In another embodiment, at least a portion of logic and drive circuitry is
dropgMibiehfiorr ehara¢iarth e ¥ balse Apf/orotha arprhinsgesysageseafprint

mefitin X 6ONSHHEORESBRAdIMS S i RURFHUP S)LRIA WRitRops is

includes a fluid ejection device. In other embodiments, ‘“inkjet printing
deteyaiggdibydhe paint ﬂﬂ%%%ﬂaﬁ%ﬁ/m@'&@aﬁd&ﬁ?@&ﬁ@dﬂiinH”e
emBbiinctsherk st ia¢RrisnsdsarNimaldlid siraiie) HRYGRg H3RsHidA Bf

fluid ejection systems include, but are not limited to, inkjet printheads,
eleghigainRAntrllendits dpsard aniakiatRintbaad Agserbhens; im@nother
emBIRHHEHINISOEHBEa HER aﬂ@gmﬁdﬁaﬂvs BpEaigy-i§ \scatédoliuakrie
. one embodiment of a print cartridge 22. The print cartridge 22 includes a
PriniB&RmhgsEemBsiBports inkjet printhead assembly 12 20 and contains
resefikgit boirtingks§eRiy 14 ofFISBICH caSSAESLEOBBUAASR Wit fluid

ciod RTINS 7 LR 22 Ry GGt STO R RATES

inkjatipitisitle syalie?h, HO g bisla @t éﬁahaitr@@wéHer?\amrEk@tbcatﬁmgﬁkd

. 28 that includes a snout sectign 28a that supports an inkjet printhead

L QETRR, e T B RP ST TR AL AN 6 SRR O eI SR

fluidrefictisies pstereamaritte, ane An6IHEEFMIRWIBS ipk|Esp?P thed @Xteilget print
eyond the front and side w Ilsnﬁéatch catch or feature 50 is disposed

b :
carfidges R BENSo M IFPIBY FRIHARRS S tRENF= JHIFM SR Ated
circlagiuendfleidensistingwaiiegom the top wall 31. Other shapes may be

utliggAorgUFIRg 23 Inclucing, but oot et 10, idge 22. The prin

cartridge 22 includes a housing 23 that supports inkjet printhead assembly 12

200

and contains reservoir 15 of ink supply 14. As such, reservoir 15 communicates
with inkjet printhead assembly 12 to supply ink to inkjet printhead assembly 12,
as is well known in the art. Housing 23 is comprised of a rear wall 24, a left side
wall 25, a right side wall 26, a front wall 27, and a bottom wall 28 that includes a
snout section 28a that supports an inkjet printhead 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

omitted depending on the design parameters. 200207667 7 11 October
2002867 Located in the vicinity of the intersection of the left side wall 25, rear

wall 24 and snout 28a are a printhead cartridge X axis datum R %@006

printhead cartridge Y axis datum PY1, and a first printhead cart

axis datum PZ1. Located in the vicinity of the intersection of the rlght side

Wl 2Rl A LU BRSPS v

axis datum PY2 and a second printhead cartridge Z axis datum PZ2.

24 gnieishonthada amtadgmmmcadfmqwamd@ém I?Nheajfmr;sérpﬂom@ﬁd

T |
ca rﬁa\n st agt&gérlg} %ﬁ‘%ﬁf&g to eg ;@%g‘r%'@ ort %S‘gﬂmgig@éfﬁgﬁﬁ
Loomiedant tit iginitytafidoe intessectioninh the sebésids well Be reaqtwall 24

and8HEI0Se% XIS HALEBR F BRINKES POSISIHGE F G  HIAHE PiP5nd a

generally orthogonal to the Z axis when the print cartridge is installed in

secgRrdrpoitieackeaerfde Zoaxinslatim dédidfetihirdpsiothaad eartjtary axis
datiFRPYeLsIseni st @&%‘?Wﬁ'&h%ﬁﬂs%a} Wath% a?‘f'%";\shﬁ'f‘ Hifridge

print cartridge is installed in'the mounting assembly 16. As described
Y agigtdaturyhernaraly eemprisefandsthet@je enpligeredrte 4eoaangyally

ortHHAN 10 the WQHQWH@?&%‘&MH@ g R HALMBRGH tHeGHSRRiIAG

combinations of datums may be util |zed on cartridge 22, or datums may

asspabiifted dherSRntieparidasontisedaduns q@aﬂaﬁmé@o@tm&eed on
con%‘f%@rtW@é?fer@rtawmﬂbﬂbﬁgl 'Mﬂ@%%&%r@ﬁhﬁe?hﬁ{ Wildge is

pending on design parameters, is an electrical circuit 33 that provides

mstéi&qrreamﬂ@%nh@@tmwwééﬁ{hzfm.nt@t sARtHED MBxsidatym
confBSC A R tHELIS ERRIRIRSICRTH® YaikaHaY %ﬁ@gﬁ&%‘ﬁqn@'x%@%n

electronic controller 20 and inkjet printhead assembly 12 for controllin

the M%?%#%.%#M%Mm.mww@mmeamséém61§ d@sgle@m&rther
herSiFEUH S aiFhIsBtRE BHMNd @‘rﬁis Higak LG aRtihRN fhe

pIurallty of conductive paths 77 (bes seen in FIGS. 5A and 6) that extend
moyRtiRgassrPRoIRe electrical connection between electrical contact

are@idr anendeis RseitiéALANd combinations of datums may be utilized on
cartridge 22, or datums may be omitted entirely, depending on the design
parameters.

Disposed on the rear wall 24, but which can be located on one of the
other walls depending on design parameters, is an electrical circuit 33 that
provides electrical interconnection between the printer and the printhead 15.
Electrical circuit 33 facilitates communication of electrical signals between
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 assembly 12. As such, electrical contact areas 71
rovide 30 points for electrical connection with printing cartridge 22 and,
zoogﬂaﬁi@@pecificaﬂy, inkjet printhead assembly 12. In one embodiment
a_cco_rding to the inv_ention, electricalgcircuit 33 is a flexible eleﬂr'@g{ober 2006
circuit, and conductive paths 77 are 200207667 8 11 October 20
formed in one or more layers of a flexible base material. The base

) . o oth i !
o A e B g S T may
includenéyr ixaonpled P Ayitpide golather fexiblagralyménciatenialtéeigl 5
c , : T . fexible cirelit
P e BB R SR Bt D Bkl o
copieigoldrariasy athienhdondactide thatdsialway from the cartridge body.
The.sidaaf. o . _ : A
(:aI?‘e:cljl%%?fg?‘\a'rg1 giggﬁ %@%%%@Qgéf%ﬂar gclés%]cﬁse gﬁ g%@rgtg%'% tIFf:eult

33.fIEAplactirigesd 1 ataadstratiety ehgngable fiem 2ae aeatsidpieidhe
flexfREEIRANY SSRACHR fieasdh AR %WH??_FWX@SQ‘QH&Q@%HQ;. The

corresponding contact bumps 139 on a resilient contact circuit 137 (FIG
Sid@Pfd&@cé@ﬂb?ﬁ@h%M%@ééémwnﬁs itrecandgethednis calladithe far
_ : i ¢ i Uit 33 | ) e subst
sade IRty NS 37 BRAIR feril s
thatisniggeted patteereanwallcdhiand comprisralantricaly oonduitivemaceas
| . . . "
thaﬁ%égse @%Etsled !gy openir?sre}r?ﬁ%ﬁe%@%ttﬁ%@gﬁg#ate. Tﬁﬁgj)n actwgr%egg 2

resifieniGPptadtifait b3tafolfal Rdeeatediuthe mpunEngRsseombidR(FIG.
1). GATHE %rﬁbé&ﬁn@ﬁﬁﬁiﬁ&% H BREMAMNESEXibR SHRTIPHEYs formed of a

i
embodiment of FIG. 5A, the contact areas 71 are more particularly

flexitie sybatiate poeng deadiarieal anthinadvsias sepaiagsaseolbatmertions of
the FSAYS AR/ ATRANATAIPBE EdnFREDLALINEMA BIFRY JRUGHHSSHI ULt 33.

contact area 71'that is closest to the bottom wall 28 of the print cartridge
In spehmplaentatieiathrconiagliareat o eesnprigercondustiveraseas s 73

expERBIS P epeiARiR!h 2R ABNRES s LH- SHD SR DA RRAILIBEE 71 can be

_arrangement of contact areas 71 within columnar arrays 73 allows the
circylitiBRHAgBIR OB ar S 2re i dRadgsher beveled corners, or any

other shape or geometry.

In the exemplary embodiment of FIG. 5A, the contact areas 71 are more
particularly arranged in a plurality of adjacent, transversely separated columnar
arrays 73 of contact areas 71. Each columnar array 73 includes a lower contact
area 71’ that is closest to the bottom wall 28 of the print cartridge 22. By way of
illustrative example, one or more of the columnar arrays 73 can be substantially
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

limited. The columnar arrays 73 are arranged in side by side pairs or
Zo%%‘ifﬁs 75a, 75b of columnar arrays 73. As shown in FIG. 5A, there can

be two pairs 75a, 75b of 30 columnag arrays 73 so as to have@tgcpber 2006

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

towgh g RABOR Wy 8 HEP AR S oA SRAY RRY

'?GJ%Q(?FRQS{ areas

2006 The contact afray 70 further includes a horizontal row 76 of contact

71 subatarttiady paeptidicplaneriie walumnae auRyan:T. aRays /Bistumsitiened
p . ; . h .

<o AR B P ORIl R e

of sppaceuwithin ebrégatratray ot thesebyreaduzhgribieanowibgriné regeiretd to

coldfRliY: s%‘&ﬁ&‘%ﬂé{m@?ﬁ %ﬁ%%‘i%%ﬂ%ﬁ[ﬁﬂé?h%mﬁﬁeﬁrray

epicted hérein may be u e “present embodiments. T
shapgraRgdsitiugiove diéigreap thatdbassuinniatedrhpsaie smpyabsaiutized in the
preBBMELHBEARIEAR areas 71 than the columnar arrays 73 between such

10 outermost transversely separated columnar arrays 73'. By way of
examjfi0\dsemesh&iansyershlinfinnaiated TolwnganaiaysHasighated i3’

carCRARCHRIRAE Mta AR LfiHER MIELoRARA A ATRY A Beieln SHeR

at least six contact areas 71. Additionally, the outermost transversely

outgepardtEansiarmaly serafated W@f@yéﬂ&'-t@yswm of @xBate,
cactPBIREHARAT LA SP BITHAT RTHRYT ifdidde HGcRACB0PENRRILCARLES 71,

areas 71 is asymmetric, which allows a reduction of the size of array 70,

and,gaghaidheach ey sRrETNAEFEaYS . A meayincledaad deash six paktareas
71. PraksiohaIle IR GHGWIO3B PARSVEILER) 22 FaniRsIurRABIERFEYBIAGE may

circuit 137 (FIG. 9) of the printer. The resilient contact circuit 137 has

havgdeyeohtifas R PumRaiPheantas atraact bampeldmnalanarado
Spating A HEBNERS EHHIE@t%?@a%Wﬁ%“é%?EWﬁeQﬁ@%v%ﬁ ERoWiRN
e paths

contact circuit 137 may route the conductiv (not shown) away from

redycdiopoptale il 8o aY A0 iRsroBmAssREt e By RiiBe thsRRAcIEe MibeN the
ca%@m GO RdueliveaPaiMter / tRECTIOMERE MY 93 Brecapiidiyelye RARSsQith
(0]

both flexible circuit 33 and resilient contact circuit 137 are routed between
resiligptceast cirguit 137 (FIG. 9) of the printer. The resilient contact circuit

137 has design constraints for spacing between contact bumps 139, as well as
spacing between contact bumps 139 and conductive paths. The resilient
contact circuit 137 may route the conductive paths (not shown) away from the
contact bump 139 array in the opposite direction from the direction that the
conductive paths 77 are routed. Many of the conductive paths on 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 bumps 139, respectively. In instances where this is done,

the contact areas 71 and contact bumps 139 may be spaced farther apart
2002 %ach other. However, when there is not a conductive path between

adjacent contact areas 71 or adjacet contact bumps 139, th 109%{88& 2006

areas 71 and contact bumps 139 can be spaced closer together

utilizing asymmetric pad 30 spacing, columnar arrays 73 can be shorter

rou{Berbét&%léﬂ‘BéhPaféﬁ&r%E PV ORI RPET NG S5 & Wntasted
when conductive paths are not 200207667 10 11 October 2006 routed

burppskEh Gvthedesibest coalagesituictddiot the prst@een contact
bumﬁ’g)ﬂlg%ﬂ{bglﬁ elSREGRY 'i&'(ﬁé"ﬁ%?\ﬁgﬁh?jﬁé'fgq{om{? arrays

embodiment according to the invention, where nonlinear arrays

73, mﬁwmm@m@tmﬁﬂ mmmmlmi@@fmﬂmt
areésaﬁaéréjuﬂﬁ éa'"aswsw@rm%@%ﬁ%n%@dtﬁ@ olleVERIl 70

array 70 area is approximately 13.7 mm x 11.3 mm.’An equivalent array
aregdmgnpieadmatelvly Spaawa édﬂt@cﬂmaéwqaym@gﬁratéamﬂrm lgear,

eveMGEPHES AROHELR 4rdB8"74 122888 RPPIEX I 3 shiBE J68HE YT

in the width W of the array allows the flexible circuit' 33 to be laid out in 3

mmpkcked MMs ke perPpRdR) el doam redurdiap i dheuridib ¥hsbieea asray
a||oWECh?éf|£9i6|é'9f?6m?%l3'%'B@léﬁi’ﬁlﬂ%rﬁ’% gﬂ@ﬁ%’(@%ﬁ%ﬁ"/ B pherefa

for the array 70. In the embodiment of FIGS. 5A and 5B, less than onée

48 mar fiewilesirait arcaRPESaRd dunitshes i e Mone Teslts ina savings of
pp?H&éH?étb‘i@‘é 850167 Fh PR £ Rl THRAA 5N fy@ 73 extend across at least one

half of the height of the smallest 15 recfangle R. By way of example, for

the 'ébma&rahfas%'wate@i&é%% @1‘@%5%@%%9@:{@15@ theygontact
areB8ightdrcthR sansreiRBidwer RYN 8nthe Mheé/ﬁ’r@bi%ﬁ%@“&e Sh@bout

11.3 mm. Specifically, the rectan?Ie R has a width of less than about 12

colympat REr¥RaeERd AEosthaldsrRRhRRr IR thechright ahthe.gmallest
rec@“@@ 0 BPiRaY OMeRaPpREN s N ElistaesRfAgSrioRpiktBtNnaa sk

mm to 3 mm, an(iragreater than 3 mm. Depending upon implementation,

the%ﬂ?é'eé igeARgle R iasaheight inthe Rher ef RRAYtch A dBBARARaNIdth
W it rangéhspabdiemlyn DS FRAflY Cive lEaeasgue rerlY dndigaieast

?/the reference de5| nation 77. The conductive traces are preferably
less, g‘ﬁ‘é‘s@ﬁ {demm. The contact areas 71 of the columnar arrays 73 can be

spaced center to center from each other by distances of less than 1 mm, about
1 mm to 3 mm, and greater than 3 mm. Depending upon implementation, some
or all of the contact areas 71 may be electrically connected to the inkjet
printhead assembly 12 by the conductive traces generally indicated by the
reference designation 77. The conductive traces are preferably disposed on 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



10

15

20

25

30

far side of the flexible circuit 33, which is the side against the cartridge

housmg 25 and lead to bond pads 74 on the inkjet printhead assembly 12
200%& e 5A and 5B). In the exemplary embodiment of FIG. 5A, the contact

areas 71 include enable line contactareas E1-E6 configured jq E%:tgg/er 2006

signals which enable energizing of heater elements; data line contact

areas D1-D8 configured to 30 receive signals which provide print data

are BAEASFRETIECLLEGABI AGHA BBkl 88&@!?&14@%@&5& % 8ignal

configured to receive timed energ I‘F@Ises employed to heat ink to be

for castreling e EHeTBIaRERRoR St e PItaRs LoISmDeEdIre sense
re3|9%tr°@8ﬁl%QQ§rééeﬁ§F@Q%éﬁ%rﬂtﬁ%‘geﬁkgF@élgﬁﬂﬁ?éﬁﬁﬁ?éoﬁtact area

configured to receive a signal for controlling the internal operation of the
TSRridihand anddenifigatiordiseontasdre@hiact area TSR, a temperature

sengedR iR aalE R AYarhaftall ofttid lgralA Redaeatiisrindi1-GDe

contact area ID. 5 In an illustrative embodlment all of the ground contact

are ARSI EARTED Y A MR BARRE 129 hiakea i the dexibleairawt 33 tnauch
grollRIMIBCEECHit 33n HSHe PERHEAIATAEBS TocSRUBRISERBI i Boln P EHaYs

close to the columnar arrays 73 so as to be only on the portion of the

73 ?I%ﬂﬁl@é?r"c&?'t%&ﬂé%ﬂﬂ@'?@a?fﬁm Bexihle sirqui-itab s Bbiie teprieall of

the@ﬁ,ﬁf@ﬁ,gg@@@@y array 70 similar to that in FIG. 5A, but wherein two
contact areas 71 labeled NC are not used. FIG. 6 shows another flexible

circhilaPRatYVe Bk ALRY0 R aimlaitR At Bl eremuswherein

two%ﬁ?&ét%ﬂ?ésﬁﬂﬁﬁé[@éN‘@%‘fé‘ﬁ@t'ﬂs’é@s 5A and 5B. The exemplary
embodiment of FIG. 6 is described in detail in United States 15 Patent

No.Fd@08 hawsAreibRk lexbia Gt iadeying spatRhaIFaY 70 with a
duﬁ@@igamﬁgéﬁf@w&f ddntigst arars Mo Nt Sbd mPPIEs. 5A and

mcorporated herein by reference in its entirety. In the exempla

5B. o i SXREIRIBNEREROUBRALLEFIS $1s5estrbRgn ﬂeféabrerﬁnw Sitptes
PatEtaNt Bémﬂllmiﬁ|)¢§ﬁﬁﬁ6ﬁ@da§§Igﬁ”étﬁbﬁ(fﬁdér7é3d1ft9€tﬁt@§¥n3€bﬁreas

SR DBI P U e FAREE GO b Al peaioeried

herem by reference in its entirety.

In the exemplary embodiment of FIG. 6, contact areas 71 are arranged in
a plurality of side by side transversely separated columnar arrays 73 of contact
areas 71. The columnar arrays 73 can be substantially linear. The six columnar
arrays 73 of FIG. 6 are arranged in three side by side pairs or groups of
columnar arrays. 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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columnar arrays. Each pair of columnar arrays includes two columnar

arrays 73 that diverge from each other in the direction toward the bottom
20020485 the cartridge. Each columnar array 73 spans at least 70% if the

height H of the 25 smallest rectanglef{ that encloses the array pheontach e

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

resr%%%m It%?e range (r)% akl)%%ﬁrnﬁ& ?(?%@ mrlﬁtnhir%gers %%ﬁergﬂén@s@%q%e

contatb y@add (la T4rgebss hband B6% 0.9. 30 Contact areas 71 include
p”@@Y&ﬁﬁ%ﬁbﬁ?fB@@é‘e% Pl P eAtlaRT1987~h PN BfFASunting

Al-A13, enable signal contact areas E1-E2, a temperature sense

assgmw@ers ﬂt}{&tractﬁ,dodwpgobag mﬁ@mdr@@$emrlah carriage 119
havﬁﬂé@'%ﬁ&’ﬁ‘%‘tﬁ%@%ﬁéﬁ% e %%&E%“Qﬂ&?w%%%%%@{) €354 f3lated at

2, BG1, and BG2. Referring now to FIGS. 7-11, one emibodiment of a
the podiv pidhe@sent2 s Seapnass!ietiRlistairycunpanting askdmariage 119

on SNGHARRPPANTFRE G LhR éég'éaﬁ”l@fé‘rﬁfé?ei ri'rﬁ@o‘@é“h%ﬂﬂﬂﬂééh% that

structure and two bearings 128 located at the ends of the base 1

eaCBéQﬁﬁU@iQS'@I|§&6I?'&Iﬁ)|§&ﬂh@b?%‘b@@iﬁ@@@i@ dﬁqi,horéwtﬁf ﬂzﬁﬂ are

constHaRERHR r@&@rété%ﬁarr ﬁaﬂﬁl'néﬁgﬁ%ﬁ\ﬂfé%l&ﬁﬁé&% (B3 PALA 38aRNE.
hold, and align an inkjet print cartridge 22. Both chutes 131 are

compiSe RIEXATBIR AR tiTaAl thedeasen b i aficiderwall iah that
extdRA HRAR TN 1RO, (411185 @ﬁdaaﬁ‘iqs Hesidd WSIPRSS theff SxisHddrolEthe

133 that extends from the rear wall 135, and a right side wall 134 that
reaem@rhds’a%mritrregwwm|ppselkﬂ«hm§r®|@ér§r@qowaihé% the left side

Wﬁ'lt%di&kﬂ@%t@@ ﬂ%@@tﬁ@#é&hﬁ‘ G%}fw%&éeﬁdﬂ%@%ﬁf%onents

components may be used or included as part of mounting assemb

mayrhe HéﬁﬁgQﬁHiEJHdQQ aﬁ@%eﬁmmﬁ&ﬁyo‘r%o |ﬁQrH§§érr%W
andkbeeHapRcateshilssRENR B ARRIGRAHJ U odimeat st dwdrein are

ejecting device illustrated in FIGS. 2-4. However, the configuration and

desigeRdRic 1 SMBORERRNb O bE NG Siatingideyiss il UrlFatsdcbriteRo24

HowRs &lesien il A ud @ ipelion sikerso mpenBatd!dichaiRminy dR¥6mbly
used therewith. 20 Carriage datums CY1, CZ1 and CX1, formed for

16 wilhyahyeassordingrigthe design of both the fluid ejection system and the
fluid ejection device used therewith.

Carriage datums CY1, CZ1 and CX1, formed for example as part of the
base 126, are located at the bottom of the chute 131 in the vicinity of the
intersection of the left side wall 133 the rear wall 135, while carriage datums
CY2 and CZ2 for example as part of the base 126 are located at the bottom of
the chute 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 located at the bottom of the chute 131 in the vicinity of the

intersection of the left side wall 133 the rear wall 135, while carriage
200ef4Rfths CY2 and Cz2 for example as part of the base 126 are located at

the bottom of the chute 131 in the vjginity of the intersection 0|T1“?fc($%@ 2006

side wall 134 and the 25 rear wall 135. A carriage datum CY3 is located

on the rear wall 135. A resilient contact circuit 137 is located on the rear

carBe T RS B e e e Bl st Khad
circgirtdaaeaaywises afexiieacircitrapd 183ilgkt padrgeataddpbween the
fl ex[mgigg&@gﬁ%rm%%fpm?%tem of 30 contact areas 71 of a print

ge

cartri intended for use with the printer. The resilient contact circuit

137 neated fimeachside sualbiidht thdieshanad aidatehannel ddeidhee
guidelchanfeRIMELABHROMETYBP e hu ST o HHEL IR BARAGEL BH

13 11 October 2006 cartridge 22 is installed. By way of illustrative
guidsdheptartridge sifiant AppraptiaieeievEioo@EngrRjtehd rsataienkofithad

carf{iUE BLBAF W RARBY 0 LR EeiRLEHES KOHE ELIRIthe>

ocated in each side wall 133, 134 i5 shaped guide channe 140. The 5
cartgigige igharthelganerangeigéyies the cemriade datomae Brwawnefidystrative

exaffisleTuSintaGiAR EIAMaE SohARRERIEHEURPIWEARSIBI AL 126¥18P

of the cartridge about the X axis as the cartridge is inserted, so as to
receppgd #let baMingyRPREBRABIEA@PS! vicinity of the carriage datums. By

way g4l i RAABIRIGCRAHLEIFDI GBANARIJEIMRIESA43ARRY 50

lower rails 140a, 140b or a 10 recessed slot having appropriate sides.

(FIGoéand BiGhe Dphatdnehidasta letanisupppgaimithibatisonvetally
attadrl& Ey’ﬂa%ﬁ%n%@é RAHBGLIIEH RéehrWaRaBSYp 2814 ismbairlly

attached by a hinge 153 to the top of the rear wall 135 so as to be

aboi arhigeddathatiifgeasalietiathepiranis b dehhagks aRARYides
for é@a@ﬂﬁlf?dﬁi@gﬂﬁé%emaei@gd%%ﬁm ¥Rhdisreeesias hsikors»ftba.
s S

ide wa ivoting biased clamp lever 159 is pivotall

3,134. A _
RO biRnset RIPJRYRS (R lisatiasheddd s laer side

of tRO ARSI Bk is ot i ihibraleaatiout i ARRDNSVR R IR % X

_generally toward the _chute rear wall 135
axis. The clamp lever 159 extends generally toward the chute rear wall 135

when the latch is closed. The clamp lever 159 is biased by a spring 163 to pivot
away from the latch arm 151. A land 167 is disposed at the distal portion of the
pivoting clamp 159 for pushing down on the top portion of the latch feature 50 of
the print cartridge 22.

The pivoting clamp lever 159 further includes a sliding clamp 173 slidably
located for movement generally 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 clamp lever 159 is biased by a spring 163 to
ivot 20 away from the latch arm 151. A land 167 is disposed at the distal
20058&fIn of the pivoting clamp 159 for pushing down on the top portion of
the latch feature 50 of the print cartiglge 22. The pivoting clarppbec\{gtgélr%%
further includes a sliding clamp 173 slidably located for movement
generally orthogonally to the pivoting clamp hinge axis. 25 The sliding

siofigRREE e TR T bR e AR AT 1L 1 BB hage the
Iatcth&eslid_'rag(iam mr(emmjaﬂmt_:mip'g@ti tﬁg)oibﬁmpdbdﬁd_nle@'emea_m@f the latch
A S R oI B i e g oo
gengvally eleng dre Yiaxs, idifigther causes ithspvoting clamghigeer3i9 to
pushSH IH@%&&W?&&(&::}% %fg %H&Pél&% A thE 2RV et e R eRRaIdiig

carriage datums C . The fatch arm 151 is then pivoted

alonfireviransiiniod eaesdenhefibe T riegeneallnaione tird deasrdinde
pusHATR ¥ Zﬁ@%ﬁﬂ@&%ﬂ%ﬂ@mm& %J%Q\@ﬂuﬁyf@%?ﬁ e(seeat

latch feature 50 on the top of the cartridge:. Continued displacement 0

aga@mehthereatrageadabimpCditiing/dlarhbelpasy alemgthy Y@tissratrses the
prinPEHIRRIH & T SEREEANRIONAIRESY TRiT tRADANERSHFRIG M PY3

pivoting clamp lever 159 to 5 push on the latch feature 50 generally alon%_/ _
is

snugly seatssaganplibie gandags datony ey IRe iesiigah crntaticritpuit 1
|oc£ea%89é?{6'hfa%@é'%@§%%§ﬂ&§e BARIROPY N ASEA SRR i

print cartridge datums PZ1, PZ2 toSnugly seat against the carriage

agaipghihe carriage datua Subh Lordwhe'y theipdatisagrideesimusastiRdde PZ2
are tenggabatwwﬁ e X SIS JARIHRE RPN 62371408 SR CArtide g um

seats against the carriage datum CY3, The resilient contact circuit 137 Is

PY foseagageskwitlt e candagendabuimidgé3datums PY1, PY2 to seat snugly

aga@ﬁéﬁﬁwéﬂ%ﬁé@%ﬁ&t&ﬁhﬁg;é‘m%;g RPHL 6y pHAREEHEE SR IMRto
PZ1, PZ2 are enga%ed with the carriage datums CZ1, CZ2, and the print

assemthIde dBRb e ize S iRpRRAINh AR d e rRsiRn R bRifoRarts 5 OB,
othENYBSIIP 2104 GHIAB PR QNI PE8EBPHHh§UH 88 I pRRrAERITBIY

. 16 may be utilized, depending on the design of both parts. Further,
print cartridge 22 or vice-versa.

Referring again to FIGS. 5A, 5B and 6, it can be seen that the arrays 70
of the exemplary embodiments and the contact areas 71 therein are different in
their layouts. Differences include but are not limited to the pattern formed by
contact areas 71, the spacing between contact areas 71, the overall size of the
arrays 70, the number of contact areas 71 within the array, the functions of the
contact areas 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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other designs of chutes may be utilized depending on design parameters

of_print cartridge 22 or vice-versa. Referring again to FIGS. 5A, 5B and 6,
200%035?17% seen that the arrays 70 20 of the exemplary embodiments and

_the contact areas 71 thereln are diffggent in their layouts. lequeaggsb r 2006

include but are not limited to the pattern formed by contact areas f ﬁ1e

spacing between contact areas 71, the overall size of the arrays 70, the

arr%ﬂ%%ﬁ@%ﬁ?bﬁi@ﬁs@sﬁg&' thenapay, Srelmghens iy RBMBErs

s 71, and the location of specific contact areas 71 within the array, 25

thamth@mml@%iﬂﬁéfrﬁmigmmmmbi_na_tior_1._ There are also some
SIm RIS AR UG RURCERHiRYS aﬂteﬁ'ﬁ‘a@mﬁ?ﬁ‘wgﬁer‘grﬂrgrﬂ%rS,

limited to the fuhction of some contact areas 71 (for example, groun
grodpRtatprintess, kriferntchuterewibindne same: alrdiffergm printers) may

havid@itifierisn Riheeaiay sieashapesthp A0gitier Hormgspecifigysatact
areas 71 within the array. In 30 other alternate embodiments according to

subgiantiadyiibg, SRRGHARS And dhesriarepe faRa e PHASSRIGR MR dne
varip ORiffe RIPPARMARLS MR 2 QRidt taftfidgebloPditbnt 8bilies may

arranged in different patterns, spacing, shapes, sizes, functions and

als\fimwe AiffargRtIRYy Ut ol SANIAGs RERa8 &heBdImedbie SsRHit Sariages of

examifrEeal familiestiapndrdiaeysernshiaramrorionete neagunRaefPEpifEDt
or different chutes within the same or different printers) may 5 have

arrayn] alits: thehtitatpHESida PR Mg 3 ik FRItdSs D RAGAHer use in a

secowsEhIia Mayenavena shartarehihPIRfIRECtREt GRRStRARRf IRFREOBANIT Re
variety of different printers. However, pring cartridfges of different families

coniRel, BURIPR AP fiEAGh RIHEWHRS ARRHAed 91 crMRIGnARd RIiPRe'
eledtfeaergatoraditwieRshlgprintenfatiiisfatrelicbehoir apdsy tha

contact 10 array 70 like that illustrated in FIG. 6, while a print cartridge

PrinteERyERe BRI IR ShuteonthenrriD el Ak fReIeigre-e 5ARFB8 Rle that
detélivsinaigdria Eaeefprinecatnie RHEMS, B3EritertiageenwliPR operate

configured for complete and proper electrical engagement with only print

in the palidanshie ks testylied U RitemRtng ARt ipLse fhatdrmage to
the Phigtefingeinnearthesefose betsapabiecohldidisdermining if a correct print

cart,giggﬁg %%trjtsfbﬁeer- IS?EHédgﬁntPeé}ttic? é?sgﬁg{l?st,ﬁ whether a print cartridge,
which is operable in the particular chute, has been installed a continuity and
diagnostics test is conducted. In some embodiments, the continuity and
diagnostics test is performed using lower currents, voltages, and/or powers than
those required for operation, e.g. energizing of the heater elements, of a print
cartridge in the chute.

The ability to perform continuity and diagnostics testing may be assured
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 attempting to print, so that

damage to the printer, print cartridge, or both, can be avoided. For the
200%%&?&& 20 of the printer to distinguish whether a print cartridge, which

is operable in the particular chute, hgg been installed a contintjliltyb%%q)g 006

diagnostics test is conducted. In some embodiments, the continuity an

diagnostics test is performed using lower currents, voltages, and/or

corRVBFNHAIHABEESY SRERET A BRAEAHARET 0 S BSOS R fepRifRling

elements, of a print cartridge in the chute. The ability to perform
wheihetiihrypand ecragidesitnsarierhisridantitiessasiae Q@'Wﬁ@ﬁ@r@ﬁf@d@ﬁe
invAUEROERBIRGIS hRRNIREE 68 AE tESHINGISE BER (Athsdunsidiler continuity

and diagnostictesting, to specific positions within array 70 for all print

cartfiBg&oNtRetBTFARIANE, 9bF KRS - pHhaest i dGevide-pranmpls wal cmiacht
ared™ RIVYEEs @05 PRt SaiREr dreartIVEaRiIALIR MriRIAgRastikoe

will be In_electrical contact with a corresponding contact buér%p 139 of the .
testing el PEotregdrifiess of URXBAHPYIHE sPHEPHIREFRHGEGS iRMNAHS. it
canASePEEth QRS 3N 18| SRR B SCI ErePSIRINEH G D BIRSSES olf (GGaRstnt

cartridge is identified as not being operable in the particular chute,

withaAhal rRapertiveAimedArtiehdhosterdreidray®éfbBes overaid on
eactPOBEh P SRRiTElgedsdRraTERAJPIedhR @Rt P aceae thpd ef

determining whether the print cartridge inserted is identified as the

SUPGSITRDRR 415 ERIARKB68E, Uk AP M ALY RRYIEQBSA B acated
witiflespele@sissetivelaraipriagitreaid 10 i9é thrimbAlyapasitiviyddsr located.
TR LA D AR OEE O BRI oo
to bepotaglelygyssitidriédboSb ctddwithbarhen sespettaicsaverpraniathe
T e A ey e
aref e foCes Qé@ﬁé&@!@mmiﬁ_@ﬁ@om; are I(SRJRqTime_UaFBMCHGCBA
o B e el e b el unc
contdietiaréh ik ibe SR toa@mnaysrygroatid aedtactenete d G be Gudtdotkeea
pos A4 P IRL B LAl AreS B IR Nk ESRESL S AN A ot FiG. 6
(contact area position 206); and a ground contact area of FIG. 5A overlays the
ID contact area of FIG. 6 (contact area position 208). Thus, in the illustrated
example, the contact areas 71 in contact area positions 200, 202, 204, 208 may
be said to be said to be commonly positioned or located. All other contact areas
71 may be said to be uniquely positioned or located.

Using the exemplary contact arrays 70 of FIGS. 5A and 6 as an example,
a chute may be configured 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 example, the TSR contact area of FIG. 5A overlays the TSR
contact 15 area of FIG. 6 (contact area position 200); the TSR-RT contact

2002083861 FIG. 5A overlays a ground contact area of FIG. 6 (contact area
position 202); a ground contact areaof FIG. 5A overlays a gro r@f‘ctober 006
contact area of FIG. 6 (contact area position 204); the ID contact area o?
FIG. 5A overlays no contact areas of FIG. 6 (contact area position 206);

cortaigt %r@&%‘ﬂ@@”@%@éﬁﬁa% ke TERQSHIYE dheOF A GOBatLaMa@ area

FIG. 6 (contact area position 208). Thus, in the illustrated example, the

posiipfized BleALoMEPEINE EXEIBR BOSRRREDIS0mabIeA0A SGERLlP B of 2
prirft¥S ALSAUH(D PEGATED AR PRI R GE IeC e ChRBHE 9D B6htact

areas 71 may be said to be uniquely positioned or located. Using th

area@rﬁ;b@r%me{aaﬁayscmt@ptmw Ehg Pt sartrstea pesition
20BN URINGYHRS iRRSTHEAHRA t%@@f@ﬁtfﬂﬂ@b%t@@ RnBRRERABE 83HHYRirtridge

having a contact array 70 like that illustrated in FIG. 5A. The chute may

is ingta)Igd CepfRFePIREN RS Hecrididerabrashirivalesiobihng é@%Hﬂélﬁﬁﬂse
resfHdaRd exiSe Rnewdanbaty Rty atdlesiatR’ ithEl® foflhe

controller 20 of the printer may be capable of detecting and reJectmg a

opesaiRtiHiifRATHGHIE LR JRERA MR IRES SR iTRRARRE in T . 6.
infoeBIEoN BITSNETAERNRIAHLD AhtE &p A et bp eFatix et priptinter

is able to read a value on the thermal sense resistor of an installed print
cariidaf RO AtRRIRMIE BRERARMR! -IRASSISHNSER el AR RIRIH006
cargfiyact area of FIG. 5A overlays the TSR contact area of FIG. 6 at

contact area position 200). H]pwever the xempl ré{{?prlnter is unable to

realPthE"B 'Qut"ateé"fﬁﬁﬁ‘f’c%?ﬂ HHEanoRs 8 16 RREIGHIPHERAG

burfipecansedmtdtd arsnachay e afseldtobidantifyiaysoficphiactaedgothan
th FIG, 6 at cont ct area position 5 206). Using this information, the
0%?(&%?)?:5 AtEMRnows that a print cartridge is installed (because

othﬂ%ﬂuﬁ@@%@ﬂbﬂﬁ@ﬁdﬁ@ﬂﬁl@ ab{tadhmimel senselleasidigstand it
s RS & e e A R oo
300alId\ivsdtmakemtrhalgepsMetdot@demmttmganpamtlohmerml(bdﬁmyndge
contr P B R B LR L B TR A 9R S S IR R NICRE RSB ikoe-
printer, the controller 20 attempts to determine if the installed print cartridge is to
be operated from the chute into which it was installed (box 304). If a cartridge is
not to be operated from the chute in which the cartridge is installed, then the
printer is prevented from printing (box 302). If the cartridge is to be operated
from the chute in which the cartridge is installed, then the printer is allowed to
print (box 306).

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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Other alignments and configurations of one or more particular contact
bumps and contact areas may be used to identify specific print cartridge
2008280 those described above. 15 Referring to the flowchart of FIG. 12, the
printer controller 20 first attempts to;getermine whether a prinﬂcg ﬂ') ?%06
installed in the chute (box 300). If no print cartridge is detected, pr(]i;n'([ii}r%g
operations end (box 302). If controller 20 determines that a print cartridge

the i8rinsial gbiv il chaiaOfdhet RIRERRpi)e @ISy, %Ql&?)e‘?mﬂt@ erations

determine if the installed Erint cartridge’is to 20 be operated from the
[

endfhnx mtdwifdhe haamategreerryisionyalus falgwibin the sresiied
ran§ReIREES PRI e Wi hyinte e &%ﬁ%@@%ﬂﬁi&bﬁ%qgsﬁﬁéﬂtﬂ?the chute

£gnter is prevented from printing (box If the Cartridge is to be
an

eaneds foreadddlia rdanharRAean L BitritRje thminstiniiedpantrartridge
(boR™EY. ISFARVECHR refifth &P GRS SR EISFvaadq Bk Bawr SUERTE!S-

13, the method of FIG. 12 is illustrated using the exemplary contact

binapylu fratl G5 £hAl @NEsthe eRAbIfIfT Mdemdies Shaidiiridge

carifidgslaitcldmiasiuie: W TH/IG E0priie aleityd eRst as\adipérble in
thermal sense resistor on aflézrint cartridge. If the control{lﬁ{gzo is unable to

the G 1 WBIATLK 48 R le B P X REO bR RISMA N S THRRIAfSH of the
pririengsoe SIS fHltheusisie etaraseciinr fanan (falexampeoiatingraow

a_minimum value (hox 310) or ex?eeding a maxin%um value (box 311_2#qs
r

identiiRsHBe Rt ARITSHEEAS NS TTRI P SRTERSH REYY (@iRsRkeatH

thathuipdrabrf iH0BeMtafé #BviichatabenstafediimarsdrtiniiescRiEEfGHtes
IS set to "empt}:i"eggo% nd printing operations end (box 314). If the

opeitipRpEiRR falls within the specified range, the controller
20 gmiesriimresraion Rt contade ansdsiadaslinpee adicorabthatienpts

e e BB R oA BT R e
instaifed\aval i sperthibiy 0s ieathutes)Atuitionag) die @ etiivatphefpingther
o o R B B e e A b
sindl&tsRipopsirajionipidhe valliger (box 314). If the ID bit returns a

satiﬂ?}%%r hvgé)ueec’i |P:ee(r:n nc'gr |H'1eern g have been illustrated and described
herein, it will be appreciated by those of ordinary skill in the art that a variety of
alternate and/or equivalent implementations may be substituted for the specific
embodiments shown and described without departing from the scope of the
present invention. This application is intended to cover any adaptations or
variations of the specific embodiments discussed herein. Therefore, it is
intended that this invention be only to be construed by the claims and the

equivalents thereof.

What is Claimed is:



10 identifies the print cartridge as being from the correct family (a print
cartridge that is operable in the chute in which it is installed) and
continues with further operation of the printer (box 322). Other
information and contact areas and bumps, and combinations t 35

f
may be utilized to obtain the informa ié)n of whether a print cartri g%epolfs)erlg006

installed and is operable in the chute.”Additionally, the identification of
whether a print cartridge is installed and is operable in the chute may be
performed in a single step using gphjage value. Although specific
embodiments have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that a variety of 20

1. altermafiidjéoti@gdévede oimpisimgntations may be substituted for the

Crope TANd )R S B AL, cover any

adaptaidtbend (hdictridedrwib Beaeierdipienifdslitatiiscussed herein.
Thergfesptdbisariaiendeddhptidiig 18Ry becontidodpecqrsiryrgddaedis

lai d 5 ivalents th f. What is Clai is: 11 Octob
S SRR st S SR LRI GELIB P LB TR AR o8
conavini @ ddinss cpotaicira(28) (@AHthay dricalfinsllaftly; ohgornititbleadd 1®ations,
arfePA RIS Y LIRS ORI RPE ARt ARk 2 R ROMPSLASTREAEN SRIARSISINGNR,

plurality of contact areas (71) disposed on the’vertical wall (24), the
WRESRIB G RRFUSN PO ESRBIAT @ GadRatORS of P HSh'YH BSAP e Hpg of the
conttBataar fagalitn)s ibiahbas eofitslalpyauirefifentatt andatatasonstiandf the

co PRNIEN ?Foﬂ%?’t%%r&??&#&%?&]ﬁ%%%’%ﬁe &%R‘co‘f%%%hﬂgﬁ‘area
i t the fi

ocations, wherein a portion o he contact area locations o rst

loayjens ahthe sRAMShIAfHEA TR BR AR ANSLANBIiNNE ansseeiePrEgB & e

conttief ardaanchane tRofiienHbthencsantashaiea [rade s Bbtbenttist area
out afgkanother Rortion of the io%tact aregr\el catiﬁms. of the second
€

lay
oFa81 81 ha<SAAtb HRH BTN AR pE ISR L CEkY A fese

fluidcztiotimnalayiesfirst layout and the another portion of the contact area

2. The fluid ejection device of claim 1, wherein the portion of the contact area
locations of the first layout and the another portion of the contact area locations of the
first layout include some of the same contact area locations, and the portion of the
contact area locations of the second layout and the another portion of the contact

area locations of the second layout include some of the same contact area locations.

3. The fluid ejection device of claim 1, wherein the portion of the contact area
locations of the first layout and the another portion of the contact area locations of the
first layout do not include some of the same contact area locations and the portion of
the contact area locations of the second layout and the another portion of the contact
area locations of the second layout do not include some of the same contact area

locations.

4, The fluid ejection device of any preceding claim, wherein the portion of the
contact area locations of the first layout and the second layout is coupled to a
component selected from the group consisting of temperature sense resistors,

identification bit contacts, inactive contacts, and ground contacts.



locations of the second layout are coupled to provide identification
information for the fluid ejection device. 2. The fluid ejection device of
claim 1, wherein the portion of the contact area locations of the first
layout and the another portion of the contact area locations of tlp% f{'r%t

. X 1 ctober 2006
layout include some of the same cor}t§ct area locations, and the portion o
the contact area locations of the se€ond layout and the another portion of
the contact area locations of the second layout include some of the same

5. CoNtagiAiERy 9ERIION sevicd Baflyigraiehinn dsvca Il siaimelnanaysin the

_ portion of the contact area locations of the first layout and the another
NGBS drtheadopiSRIURBa BIEYDASH PIRONRSE fiGR%( o ABE MERRRRd pair of
cohnneohiiagsarBeot eotast tarmdoFaloispasetitbe therviemael wad (21)talce

: | :
coﬂf%%%.?%ﬁ%g/ﬁg): e%%ﬁg%ﬂ 9&’%&@@1{&%%& o &ﬂé‘i“?@‘ tﬁﬁﬂ%%t‘ﬁo?{‘%\%rd

area locations e sec layout otin e some of the same
the dpwaerarban IeSambitee BOhE2flid ejection device of any preceding
claim, wherein the portion of the contact area locations of the first layout
and the secqnd layout is.coupled to a component selected from the grou
6 cons Lo 07 BRSNS Sk o IR e SR an
thinsestived daynatesichnthg witincOMjad tess 1hacirit 2008mM20 5. The fluid
ejection device of any preceding claim, wherein the first layout includes a
first pair of columnar arrays (73) of contact areas (71) and a second pair
-of colliftir SIREYSN PSY6F ARARCPGREANG FRHTs PYLIEB A (HEMRSRGFoNtact
areaall((24)ntie motionoatar faysidyS)afrentle patoadnagsgingdavgardesach
n@ggg[_in a direction toward the lower portion (28) of the body (23). 6. The
luid ejection device of any preceding claim, wherein the first layout and
the second layout each has a width (W) of less than about 12 mm. 7. The

8.fluid giection dRdEeNT e RIEGRAHIECEHRY R IR RB&IcOfceqstagtint
areas (71)in t rtion .of the first layout and the second layout are a

cagl eﬁ%ﬁmﬁ@@ﬁ%&%&#& %j%%rtﬁr ?ﬁ&i‘(ﬂéﬁ of any preceding claim,
wherein the device is a print cartridge (22) and the body (23) is a
cartridge body.





