WO 03/ 035400 PCT/ US02/ 27349 FLU D DROP CARTRI DGE BACKGROUND [1] The

di sclosure relates generally to fluid ejecting devices, and nore

parti cul awby3ias4e0 f | exi bl e i nterconnect circuit for a fl uipdTdajSering
device. The disclosure discusses arrangenents of interconnect circuit and
fluid drop generators. [2] An ink jet printer forns a printed i mage by
printing a pattern of individual dots at particular |ocations of an array
defined for the printing nedium The |ocations are conveniently visualized
as being smal | dots in a rectilinear array. The | ocations are sonetines
called "dot |ocations,"” "dot pkgt s"- Thus, the printin
operation can be V|emed as tHﬁ@?f@Fﬁﬂﬁ é% a pattern of dot Iocat?ons mﬁ?h
dots of ink. [3] Ink jet printers print dots by ejecting very small drops
of ink onto the print nedium and typically include a novable print
carriage that supports one or nore print cartridges each having ink

ej ecting nozzles. The print carri&é‘éP Bes back and forth over the
surface of the print nedium and the nozzles are controlled to eject drops
of ink at appropriate tinmes pursuant to command of a m croconputer or

ot her CO”E120| | Bhe WBElsUre trblatds gengrally tdeluigpdjecting atevides, hand i mkredr ops
is intended to correspond to the pattern of |xe s of the i (T;ye betﬂ%
printed. maiicelaryyto a Wexiblg intgrcapnegnair@iit B?rxél é“'gr%'eﬁp‘i‘gmt(g’g' G

traverse p g o thy

mechani snﬁ?\%ndto%lﬁﬁgt@%\C&&%Sntaﬁ%ggﬂ{édt?a e lgﬂ%‘?%@r\%eﬁz:t etlf_"l réﬁl %ﬁ ?ﬂelﬁgnt rorns
known to gdesetekilled in the art, such as those usi ng thermal printhead
or piezoelectric technology. For instance, two earlier hercgﬁrﬂdllnkal et

ej ecti on Rdchafindis JeimsindsidRRms @ PiRiRHdmaged PG B Rattgsyy
5,278, 584d5’t§n?< Bgﬁﬁufg}]l?cétfbr% BPEH@'} R}’\@I ﬁ@é(@q‘éﬂﬁ% ?ﬁﬁfuh@%é@lﬁ%g The

system an arrrer Tayer containi nk chan i nk vapori zation
chanber s Jogatibispasedohedniently aisuatizéd aerbe‘lmg;enmllad@tsanda sedtiinaaf armay.
substrat eThe locations are sometimes called "dot locations," "dot positions,” or "pixels”.
Thus, the printing operation can be viewed as the filling of a pattern of dot
locations with dots of ink.

[3] Ink jet printers print dots by ejecting very small drops of ink onto the print
medium, and typically include a movable print carriage that supports one or
more print cartridges each having ink ejecting nozzles. The print carriage
traverses back and forth over the surface of the print medium, and the nozzles
are controlled to eject drops of ink at appropriate times pursuant to command of
a microcomputer or other controller, wherein the timing of the application of the
ink drops is intended to correspond to the pattern of pixels of the image being
printed. Typically, a plurality of rows of pixels are printed in each traverse or
scan of the print carriage. 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 printhead or piezoelectric technology. For
instance, two earlier thermal ink jet ejection mechanisms are shown in

commonly assigned U.S. Patent Nos. 5,278,584 and 4,683,481. In a thermal



The thin filmsubstrate typically includes arrays of heater

as thin filmresistors which are selectively e%ergi zed to hgla'?rr?msw's?ﬁihn
t he vaporwpasiossdoo chanbers. Upon heating, an ink droplet iPETAjSez2Bd from a
nozzl e associated wth the energized heater elenent. By selectively

energi zing heater elenents as the printhead noves across the print medium
ink drops are ejected onto the print mediumin a pattern to formthe
desired image. [4J Certain ink jet printers enploy disposable print
cartridges that are replaced when enpty, and a consideration with such
printers is the need for a reliable electrical interface between a print
cartridge and the printer in which.it is installed & BRI EFE SCRI PTI ON OF
THE DRAWSKEST] 5In Ttk bardigh hdves oNaTINg diaft GFRY 'y Pl GEPIEEE nvent i on
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printer gAaul; RN akl Sele@eiyadirdizednoi infat ik Withirsth izt i
can be i lrllst a%@g&s‘.aw l[ 7] FlI %i é/ iys ar%cherrati erls %Ef?\zogz&noga;tnn dge
enbodi nesemdersan UpaR feating, ;31 iR CE%‘?'?tr‘?aeé%d?‘iggmeﬁ’E\ oyls TR RTent i on. [ 8]
FIG 3 iSudm b hsdteeehrrat Boralecivetyvendrgizing heglterjadementsnt cartri dge
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of FIG ) 4 is a 'schematic. bot.t A i '
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reliable electrical interface
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BRIEF DESCRIPTION OF THE DRAWINGS

[5] The advantages and features of the disclosed invention will readily be
appreciated by persons skilled in the art from the following detailed description
when read in conjunétion with the drawing wherein:

[6] FIG. 1 is a schematic partial cut away perspective view of a printer
having a movable carriage in which at leastone print cartridge can be installed.
[7] FIG. 2 is a schematic perspective view of an embodimént of an ink jet

print cartridge that employs the invention.
[8] FIG. 3is a schematic side elevational view of the ink jet print cartridge of

FIG. 2.
[0 FIG.4isa ‘schematic bottom plan view of the ink jet print cartridge of

FIG. 2.
{10} ' FIG. 5 is a schematic detail view of an implementation of a flexible circuit

of the print cartridge of FIG. 2.
[11] FIG. 5Ais a schematic detail view of a further implementation of a flexible

circuit of the print cartridge of FIG. 2.
[12] FIG. 6 is a schematic detail view of another implementation of a flexible

circuit of the print cartridge of FIG. 2.



[13] FIG 7 is an unscal ed schematic top plan illustration of a primtive
group arrangenent of ink drop generators of an ink jet printhead that can
be incorwornangdoi n the print cartridge of FIG 2. [14] FIPGI/u302/37339
schematic electrical block diagramillustrating the electrical connection
provi ded by the flexible circuit begyween the printer and the printhead.
[151 FIG 9 is an unscaled schematic top plan illustration of a primtive
group arrangenent of ink drop generators of another ink jet printhead that
can be incorporated in the print cartridge of FIG 2. [16] FIG 10 is a
schemati c perspective view of the pri nt carriage of the printer of FIG 1.

[17] FIG 11|saschemat|cfr vatl o I f fRWreuand | atch of
the prink3tafiGagés a1 upgcgledisy e'["fg‘]te @gétra\‘bﬁ\ﬁﬁég pgﬁn;gtl t:grpagftl al rear

perspect i Y& \HemMnpfoft R dbp ﬂ@er@@dtbnsagfe anomijBGP”mtb‘eaW At AR R&rtri dges and
the |atch assenbl | es renoved. G 13 is a schematic partial front

per spect incerppraiad BFt ?W@”%WQ%S of FIG 10, with the cartridges and
the | at crlq1 ‘ﬂss,e;@lg RSa rs@l%}ﬁﬂd: elbaﬁ]:al bkFcth;hagmm Wusirativdhag'ectiGél t i onal

el evatio view of a chute | at therinteadar ri age of
FIG 10. CP'ZF]C“WP HOV@?d%éfﬂ&e e ﬁﬁ't"fugt% @]&S{F{gw)‘gt%f-aﬁ@l \?gfl §C| amp of the

I at ch &g”bhb of is theurREABE semmata;gep@ianﬁlh@tram otaz?prfvilvs MWis a

schemat i ectional el evational . vi e R,-r,thgg@ tm;tlcggn p&arriage of
FIG 10. ajraagersens, ofink jdkor, SERHAIRS i© i\lag&h } on ngl evational view of a side

wal | of Cgm&ﬁedmthbhﬁmwarnhgeaﬂzi@ge of FIG 10. DETAI LED DESCRI PTI ON

[24] In the follow ng detail ed desgri Sfauepahtef | gur es of
the ‘dradiflg, FIG-KE '%Péﬁ%?%t'cé?eésﬁe& netﬁ%\llvggth\%'?{?! ‘Fl?rhi’&} efergr?cg nuner al s.

[251 Refgkpidig.now to FIG 1, schematically depicted therein is an ink jet

printer 114 partial i 1c0a1d |agchdsfaie r enoved. The
printer ihA uEEs 14 'éés\%P%BPaﬁaﬁgﬁﬁge%@n@n‘}éé’égﬁ??233 drive not o? 116 nount ed

print carriage of FIG. 10.
[18] FIG. 12is a schematic partial rear perspective view of the print carriage

of FIG. 10, with the cartridges and the latch assemblies removed.
[19] FIG.13isa schematic partial front perspective view of the print carriz_age
of FIG. 10 with the cartridges and the latch assemblies removed.
[20] FIG 14 is a schematic sectional elevational view of a chute and latch

assembly of the print carriage of FIG. 10.
[21] FIG. 15 is a schematic plan view of a pivoting clamp of the latch

assembly of the print carriage of FIG. 10.

[22] FIG. 16is a schematic sectional e!evatlonal view of a chute of the print

carriage of FIG. 10.
[23] FIG.17isa schematic sectional elevational view of a side wall of a chute

of the print carriage of FIG. 10.

DETAILED DESCRIPTION

[24]1 In the following detailed description and in the several figures of the
drawing, like elements are identified with like reference numerals.

[25] Referring now to FIG. 1, schematically depicted therein is an
ding door removed. The

ink jet

printer 114 partially cut away and with its front loa

printer includes a case oF housing 115 and carriage drive motor 116 mounted
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i | | ust r atdrthegonal coordinate system shown in
to the carriage scan axis. The Y axis is parallel to and opposite a paper

advance path which for example extends horizontally out of the printer 114,

such that the X and Y axes define a horizontal plane. The Z axis extends

vertically, orthogonal to the XY plane.
[27] Referring now fo FIGS. 2-4, the print cartridge 11 more particularly

includes a print cartridge body 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 ink jet printhead 15. 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 and includes a front latch

rwardly extending surface 50c that intersects the top of
By way of illustrative
d 31 while the

surface 50a and a rea
the front latch surface 50 at an édge surface 50b.

example, the front latch surface 50a is perpendicular to the li

rearwardly extending surface 50¢ is a ramped surface that extends downwardly

and rearwardly from the top of the front latch surface 50a. Alternatively, the

rearwardly extending surface of the latch feature can comprise a horizontal



exanple, the front latch surface 50a is perpendicular to the lid 31 while
the rearwardly extending surface 50c is a ranped surface that extends
downwar dlwo oanss4pear wardly fromthe top of the front | atcirCsarshazs4b0a.
Alternatively, the rearwardly extending surface of the latch feature can
conprise a horizontal WO 03/035400 PCT/ US02/ 27349 5 surface 50c' as
illustrated in FIG 3. As described further herein, a latch pushes on a
top portion of the latch feature 50. Dependi ng upon inplenentation that
top portion is the edge surface 50b or the horizontal surface 50c, [28]
Located in the vicinity of the intersection of the left side wall 25, rear

wall 24 and snout 28a are a p t X1, a first
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The print cartridge Z axis datums comprise lands that are configured to be

generally orthogonal fo the Z axis when the print cartridge is installed in the print
carriage 119. The print cartridge X axis datum comprises a land that is
configured to be generally orthogonal to the X axis when the print cartridge is
installed in the print carriage 119. As described further herein, the datums of
the cartridge engage corresponding datums in the carriage.

[29] Disposed on the rear wall 24 and on the snout section 28a of the bottom
wall 28 is a flexible circuit 33 that wraps around the intersection of such walls
and provides electrical Interconnection between the printer and the printhead
15.

[30] FIG. 5is a schematic depiction‘of an implementation of the flexible circuit
33 which includes an array 70 of-contact areas 71 that are contactively
engageable from the near side of the flexible circuit 33 which is the side that is
away from the cariridge body. The side of the flexible circuit 33 that is against
the cartridge body is called the far side. The contact areas 71 are disposed on
a portion of the flexible circuit 33 that is located on the rear wall 24, and
comprise electrically conductive areas that are contactively engageable with
corresponding contact bumps 139 on a resilient contact circuit 137 (FIG. 13)
located in the print carriage 119 (FIG. 1). By way of illustrative example, the



33 which includes an array 70 of--contact areas 71 that are contactively
engageabl e fromthe near side of the flexible circuit 33 which is the side
that is wwaag/ossom the cartridge body. The side of the fl exirhisezzisscuit 33
that is against the cartridge body is called the far side. The contact
areas 71 are disposed on a porti%n of the flexible circuit 33 that is

| ocated on the rear wall 24, and “conprise electrically conductive areas
that are contactively engageable with corresponding contact bunps 139 on a
resilient contact circuit 137 (FIG 13) located in the print carriage 119
(FIG 1). By way of illustrative exanple, the WO 03/035400 PCT/ US02/ 27349

6 flexible circuit is forned of a flexible substr . pol yi m de
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plurality of sid $sUErculal, ABN nsElspusepanasredvidorawnded oarrays 73 of

cont aptcoﬁpgggre;f%%g%m colmdrmar agryr ay 73 includes a |lower contact area

that i seotledestnets of bembOEsMaRGi | of the print cartridge and is also

i dent i &gﬁd ?F%%Qﬁta&tﬁgrﬁégﬁ?%r&'ﬁﬂeﬂﬁ@tﬁbmmﬁéﬁangjedrin eqdwraly of eler ence. By way
ra e,
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three ,. 5Cc of colu rrays dhaidire six  col umar
arrays wa affihe privtaertridge asd istlgo P&rée%a%'fgéﬁ%f&(%? ' m%tzlar afrer ays 73

conpri se out board. baid Spy Wiyl & illeeapal exantie,ctbemolusmer gFayhbdar d pair. Each

pair of Ot st Umar arrays includes two col tihagtedi verge from
each oddnére éubstaﬁéaleIW§e&-iE???<§\%6ﬁ?%{ arwgsb’?f?'? é“nﬁ%ﬁﬁ%@f rll'ggcz”ri dge. 132]

The out,gr mRshatd 8Ng¥eps eby), Zp A66 bedolomhamarzaysaid: s sheveh M8 i denti fi ed

can be three pairs 75a, 75b, 75¢ of columnar arrays 73 so as to have six

columnar arrays 73 of contact areas. The pairs 75a, 75c of cqlumnar arrays 73

comprise outboard pairs, while the pair 75b comprises an inboard pair. 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.

[32) The outermost transversely separated columnar arrays are also identified

with the reference designation 73' for ease of reference. Such outermost

transversely separated columnar arrays 73" can have fewer contact areas 71

than the columnar arrays 73 between sucﬁ outermost transversely separated

columnar arrays. By way of illustrative example, each outermost columnar array

73" includes five contact areas 71, and eéch of the other columnar arrays 73

includes at least six contact areas 71. By way of specific example, as shown in

FIG. 5, a columnar array 73 adjacent one outermost columnar array 73’ includes

ot areas while each of the other columnar arrays 73 between the

includes seven contact areas. Additionally, the outermost
e contact areas 71

six conia

outermost arrays 73’

transversely separated columnar arrays 73' can have mor

than the columnar arrays 73 between such outermost transversely separated

columnar arrays. Also, the outermost transversely separated columnar arrays



with the reference designation 73" for ease of reference. Such outernost
transversely separated columar arrays 73" can have fewer contact areas 71
t han t he woloa/ossno arrays 73 between such out ernpst transvecsdisy2/sspar at ed
columar arrays. By way of illustrative exanple, each outernost columar
array 73' includes five contact areas 71, and each of the other col umar
arrays 73 includes at |east six contact areas 71. By way of specific
exanple, as shown in FIG 5, a columar array 73 adjacent one outernost
columar array 73" includes six contact areas while each of the other
columar arrays 73 between the outernost arrays 73" includes seven contact

areas. Additionally, the outernmopst transversel qummar arrays
73' can h#sreambae herioma nupklOT PNt RIRAS 2&836‘¥euénoﬁlgrr%§¢§ga?§eﬂ73 bet ween

such out %%Wéén LIRS FR8] Varsopaertsegaratd asimanararmeny:s. Al so, the out er nost
s

transversely separated columar arrays 0 0 S 7349 7 73
can havel33he Easrecambay 268Y donthads %/\tr !é:%\g Q%agfsﬁ%ehg I{Jﬁngf?(%rrays 73

bet ween UG PHIEIRRSR thaREHRIURES tey/at@pair @ttt ontasmisanddefys a [ 33] Each

columar array 73 spans at |east 70%.f th i ar=) Egnal | est
r ect angl egRntdrgtpiad by ORI aL§dSy 1'0&80%%9%50 ls%btgggllg%egrnd defines a

region F&,gge} &bl e%Qﬁpté?ﬂfcea&ﬁau@sa@staﬂgle rfzn‘m abeight Hin the rgesreefal |h y

vertical. By 'way of specific exanple,,t. S e t as a

hei ght HabouttHeta éﬁg@‘“mete@b%”df aﬂgPdthM” ﬁ%“? Fug‘l‘r% %i ?Bgﬁd@g%ﬁc?? h Win the
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abo

range of ut.6 to about _9- [ 34] The cont r hhse out er nost
transver Bdly Wepraniadaredsi 7Li'n?fa$"e o&[terr%cl)gt %Seggasﬁ@s%gére%éd cgﬂlt.}er to center at
about 2 gilld 7icaR Sphécneetreradjcanientt abmiapilineaters flom ppadsPlmar array,

for exanple. The contact areas 71 of th e SANBVef gl Y separated
col ummar ceted\psed & ‘tiéﬂ'uﬁl”%aﬁgy’if HLEE" %’eg’?’tgréﬁé%grrr]ter at | ess than or

greater fhamnceQrinsderdblyl sopatated dohmmanrarrayd] B cwan alepthacPaesh in its

columar array. The contact, areas 71 of _ea fo th@mel®&BHdM G col ummar
arrays 799%%%?,%&8%‘65\@(% e?ﬁ)hlﬂnogrergr%aé%rt g’raﬁtggbclgnt er than about 1.7

m |1 met ggigcdit esntastares tieits chmreartaray edhe Aontedl arepsufheireashohipe 1 or

remaining columnar arrays 73 can be spaced no closer center o center than

about 1.7 millimeters from any other contact area in its columnar array, for
example. Alternatively, the contact areas 71 of each of the remaining columnar
arrays 73 can be spaced center {0 center closer than about 1.7 millimeters from
any other contact area in its columnar array. A contagt area 71 in any columnar
array can be spaced no closer center to center than about 1.7 millimeters from a
contact area in an adjacent columnar array; for example. Also, a contact area
71 in any columnar array can be spaced center to center g:loser than about 1.7
millimeters from a contact area in an adjacent columnar array. . The lower
contact areas 71' of adjacent pairs of columna}r amays 73 can be separated by
at least about 2.8 millimeters center to center. Alternatively, the lower contact
areas 71' of adjacent pairs of columnar arrays 73 can be separated by less than
about 2.8 millimeters center to cénter. The lower contact areas 71' of the
columnar arrays 73 between the outermost transversely separated columnar
arrays 73' can be further from the bottom wall than the lower contact areas AN

of the outermost transversely separated columnar airays 73'. Alternatively, the

lower contact areas 71’ can be at the same distance from the bottom wall, or

they can be at different distances from the bottom wall.



exanple. Alternatively, the contact areas 71 of each of the renaining
columar arrays 73 can be spaced center to center closer than about 1.7
m | 1imet ewe oBoaxn0 any other contact area in its col umar acwawﬂyﬁmmbntéct
area 71 in any columar array can be spaced no closer center to center
than about 1.7 mllinmeters froma contact area in an adjacent col umar
array; for exanple. Also, a contact®area 71 in any colummar array can be

spaced center to center closer than about 1.7 i1l

( _ ) mllimeters froma con
area in an adj acent colummar array. . The lower contact areas 71 oftaCt
adj acent pairs of columar arrays 73 can be separated by at |east about
2.8 mllinmeters center to center. Alternativel t he, |

71' of agjsicentpgaingsupin cullemeription @) 933ty {hﬁec@éﬁfg\rgg%a@gPﬂ;aféssa[ ﬁgﬁ

about 2. %{“%' | gg}éga@g csﬁﬂé&ﬁi&trféeﬁﬁrﬁﬁeadﬂbsecbmmﬁve:tmt@cgemmws 71' of the

col umar rgyesl tween t he outer nost
< | ) transversely se
arrays 7adicatas bipéhe refarérme dasignation 7 bot beRPIRICHYG "I'i%\'?’?s%/aﬁ% PF%%@%’E’SOS]? ;g[m :; eas

71' of the outer L r ; r4at ehichd i i '
Al t ernat '?Pé’ls§(?l Opﬁgg%ros\t)\(/{eefgi%ﬁtf%gitb}éa?gogg 3?’1{ ::C? i;me@ﬂlgﬂe @ﬁgﬂzgtr?zsdi st ance
f r om t hecapeitig@bodyabhd lear to bhes Pedin?hen fie Qﬂ“ﬁ"@:&é%t(f:g(ft"s'{)ances fromthe

bot tom ﬁgg : 8}\4\9‘935 03249 }a{%%{(éé?ﬁ%éi@&é%mit&e[ Sfidct Depwotlaregs upbn

i mpl ene Sone or a e contact aregs 7 71' are,e i
. D | t
(r:gpgregtng?%gg?:ﬁ;&p&al?v%@ﬁtﬁﬁgﬁoﬁgﬁéﬁ W%Eer%@'é% C@B&?& (MR Eqi'f%zdi caitceglI (l;;‘l It%e
S| 9NALdLAT, FlistOnRRISMEITSRE dnaansication tiroehtcaisien i
the far SE9® 5% t he S?em Efre circuit 33, which is the side aggi ns!tsltoﬁZEd o

cartri dge, bedlyrouadiing eandaat @réasnt> bad22. BE b8 %%e printhead 15 (FIG 4). [36]

In FIG t I bAfatd i

Ph6, - addih s Ear BHRE buBHARS UhELdicey ?;585“32‘*%3??@5?"?“2";‘35‘? ot areas

El-E2, gotrehperattipres b eT G s While eagh 9 & C‘QV'BBarT%f?a Sai | d@%ti ficati

bi t contiﬁ&; #5687 75bRa FdudH 2¢rslid st at Gitrr, 432 ’ d ation
o tp% n ateac(BGH, YTGIbe S@NdBGL, BQR2.

[37] Each © e outernost transvers ar at ' i
2 | < a I
ground cwntasttared &S Ge, colephar gHAY ?%8‘(53 eofn%f)ﬁ% @%‘??r?n%aggharb%agsl gg lcjn(‘jet ﬁe

I nboard e[?@&tﬁcaﬁ@%oﬁ:ﬁé&téd"@ e gyréur@r Qomtskt aesd BGY imireacl¢BGL ouBERYSt The ground
columnar array 73' by a ground conductive trace 79 that is routed close to the
columnar arrays so as to be only on the portion of the flexible circuit that is on
the rear wall of the print cartridge body. Similarly, the ground contact area BG2
in the other columnar array 73 of the inboard pair 75b can be electrically
connected to the ground contact area TG2 in the closest outermost columnar
array 73' by a ground conductive frace 79 that is close to the columnar arrays so
as to be only on the portion of the flexible éircuit that is on the rear wall of the
print cartridge.

[38] FIG. 5A illustrates a contact array similar to that in FIG. 5, but with
different routing of the conductive traces 77 and ;whé'rein all of the ground
contact areas TG1, BG1, BG2, TG2 are interconnected’by ground traces 79 that

are on the flexible circuit. Such ground traces can more particularly be located

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

that is on the rear wall of the print cariridge body.

[39] FIG. 6 shows a contact array similar to that in FIG. 5 but wherein four
contact areas labeled NC are not used. Also, the contact array of FIG. 6
includes twelve primitive select contact areas P1-P12, instead of sixteen, that
are in different locations. The ground contact areas TG1, TG2, BG1, BGZ are



contact area BGL in a columar array 73 of the inboard pair 75b can be
electrically connected to the ground contact area TGL in the cl osest

out er nostwoOamdlossanar array 73" by a ground conductive trac®CTASOH20349 S
routed close to the columar arrays so as to be only on the portion of the
flexible circuit that is on the regr wall of the print cartridge body.
Simlarly, the ground contact area B& in the other columar array 73 of
the inboard pair 75b can be electrically connected to the ground contact
area T& in the closest outernost columar array 73" by a ground
conductive trace 79 that is close to the columar arrays so as to be only
on the portion of the flexible cir t S ’[@;@d&l@@étd\/&id of the
print caretk?qt@@@y 'TtQ@P”‘P—‘?C@A g’)&q ?‘I”hogwa %%selZégh%to%rgggP arraglafl nlar to that
in FIG Qophitarrabs s@lbgﬁ@bemhlyr@uther@rtmn efifee Sedblg Arewbhet B 77 and
wherein aI, of the ground CCI}/ areas TGl, BGl, B&X, TQ&X are
|nterconﬁh§(§€@d"’alwﬁ§f'€fdﬁ&aft? 9 that are on the erxuﬁ £ circuit. Such
ground t%;@gesrrféa Ryrélpiie cortati (audawlmbeTG@eaﬁﬁéi BGSsd 17 t1REP%1 urmar

arrays s s to be opl ORt ,ﬁtlg@gtl@hg dHdeamiie that is on
t he rearinigaeennget %‘W@'%%ﬁ ﬁl{éé g;etSr gg&gglr:)bo Ldtlfhﬁe Ié 6 shows ,a contact

array sigidradnricetetingy condidtiGe Sorbund \Maee%mﬁatf@&rdlse%??@ae?‘ya%é& | abel ed NC

are not used. Al sq, a r I t Bart odwgbrve prinmtive
sel ect cegitiaepf @P@Sé’ggf“ﬁf t Ftr? ot%etggyea?fwsa:ﬁfﬁehgﬁmnt hatrw@gr e in different

| ocat i ongyardke. ground cont act areas TG 1, T&, BGlL, B& are WO 03/035400

PCT/ US02/ 27349 9, el ectri I wem 29 t hat
fout ed ciddte Referipa n o&voﬁoﬁgaj YySEPEQBQH&@ﬁPkeéjs&%énﬁﬁtl@W C2) at are

arrays so as to H/gn% Rortlon of the
f1 exi bl epgith&ad 15 tuatan Semwnplwaei w@athevﬁﬁmb'%?'fct”ﬁ% g & P dge body.
[ 40] The' ground cqnt act_are eB&BrsOﬁOtd‘rmnfgbexntﬂe
i nt erconﬁ@%tp”é‘f’}e@a 'P@ %ﬁ' = é@d@logk@%m?%enbe in di fferz it @fations, and
can be b,@p@{w@rm@&mﬁr@dabyyscﬁmdﬁe‘th %U@F@Lﬁﬁﬁ’yt'? arRnggGine Pty sposed onl y

on. L he DO b0 s G, GLE] B Bl pblo dr2Abed m pmilegmops PGd: [ of ¢ he

rint caPiitdgeryBayy
P PG16, f%ér examgle Each ink drop generator comprises for example a thermal

ink drop generator formed of a nozzle, an ink chamber, a heater reSistor and

drive circuitry. By way of ilustrative example, the ink drop generators 40

receive ink via ink feed slots 71 located adjacent the columnar arrays 61 of ink
drop generators.

[42] The ink drop generators in on
coupled in paraliel to a respective primitive select signal (FIG. 8, P(1- -16)) via an
associated primitive select contact area (P1-P16) of the flexible circuit. One

outboard columnar array 61 contains primitive groups PG1, PG3, PG5, PGY,
itive groups PG10,

e of the primiﬁve groups are switchably

while the other outboard columnar array 61 contains prim
PG12, PG14, PG16. One inboard columnar array includes primitive groups
PG2, PG4, PGB, PG8, while another inboard columnar array*contams primitive

groups PG9, PG11, PG15, PG13.
. [43] FIG. 8 more particularly sets forth a simplified electrical block diagram

illustrating the electrical connection provided by the flexible circuit 33 between

the printer and the printhead. The printer includes a print control device 43

having a source of drive current, an address generator, and an enable

generator. The source of drive current, the address generator, and the enable

generator provide drive current, address signals, and enable signals to the



[41] Referring nowto FIG 7, set f ini
_ , orth therein is a schematic pl i
:ndpgkntQ;ggngghhgﬁéaga?ngfuggploye? mﬁfh the flexible circuitspo?nFYegW gf
.V ( s a plurality of ink dro @OEESD '
arranged in a plurality of columar arr ol U b
_ _ | 'umm: ays 61. Each columar arra

crrenged 10 8, Pl by of b e grous, suen that ol of the s

. ‘ - , for exanple. Each i
%ggg{gto;nc?gﬁrgﬁgibgfr SXﬁnp{e a thermal ink dropngenerator ;grnggogf a
_ , al : heater resistor, and drive circuitr
illustrative exanple, the ink drop generators 40 receive ink ziaBynEa¥egL

slots 71 | ocated adjacent the col umar I
o S . arr.a Sl of itk 19 @hcgenerators.
[42] The prinknhechdoga deneprdedrymng b?ﬁeogfhetrﬁé’ ‘%ﬁlcﬁlﬂ%al {/(é"rgr’ o1upsma?e swi t chabl y

coupt 9 1 by BREPLLCLofehitoh Sspgel uatptitdiae sebed] dibndate ¢ o
: vi'a ar rimtive select contact area (P1-P 1
fl exi bl ecigduit@3iLt. One outboard columar array 61 contai ns(pri n‘il'?i)vgf g£ gﬁps

PGL, PCBEMquxor'?g%&;irg}’i@Q Exdritfte 6f AFinthettd bavidg sixteempamiier YYURSL cont ai ns

primtiv roups PGl2, PGl4 i Ud 2
i ncl udesPpanimia,v@'xtgewgaaratﬁeéfivq:@;’dffg 69”3g§§’lp&ﬁﬁﬁ’%d%ér§%her I boar d

col umar ?{ E@éar%rg%ﬂ/é}? pRividet tviay e ;gfrﬂiﬁ\lBsélm,comtlareP@fQ;PM& [ 43]

FIG 8 bt & y Sets f i i.fi i i
ot voo o g im el SOLEY e et A (U AP s
en a,teevﬁog{dligt&{] vRNSadrbes Beritadiherads ATHe 3pmihile dwo iengbigdddnas pri nt

control avin i
a
source, of drl\rée, srrent, an addr ess generator,

ggﬁeﬁgtgﬁabﬁbareg@%&%ﬁ@?. eTeb AtgFead i Ne“current . the address
Egr‘a“lqo BaAeas Beaedtatacopnentivte baees teaipEbie, SraYtr ess

. fhpa
| .
signal s, d enabl e si (ggiaél s.to td?‘%dy'gf 9? %g\%o%lgg%g{gg%rgggw, 10

E)lrzlI gt hezidf E!{@S-Eﬂw@r 2oap { eresilient contact circuit 137
s At pArg HaNbakbhie pyir eNEAGE ccoinirart areaysopteaBlecHic8 71 of the

flexible “tirduit 33 [44 i i
si xt een poingcted,to @}eo[ éargogﬁrﬁit?v% bl e ATPEXasBr,epab. apmniivd head having

select contact areas P10, P12, P14, P16 in the outboard pair 75a of columnar

arrays are elecirically connected to the outboard primitive groups PG10, PG12,
ontact areas P2, P4, P9, P11 in the outboard

PG14, PG16. Primitive select ©
pair 75a are connected to inboard primitive groups PG2, PG4, PGY, PG11.

Primitive select contact areas P6, P8, P13, P15 of the inboard pair 75b are

connected to inboard primitive groups PG6, PGS, PG13, PG15.
[46] Referring now to FIG. 9, set forth therein is a schematic plan view of a

printhead 15 that can be employed with the flexible circuit of FIG. 6. The

printhead includes a plurality of ink drop generators 40 arranged in three

columnar arrays 61. Each columnar array is arranged in a plurality ‘of primitive

groups such that all of the arrays are arranged in primitive groups'?G1-PG1 2,

for example. Each ink drop generator comprises for example a thermal ink drop

generator formed of a nozzle, an ink chamber, a heater resistor and drive

circuitry. By way of illustrative example, the ink drop generators 40 receive ink

via ink feed slots 71 located adjacent the columnar arrays 61 of ink drop
generators.
[47] The printhead of FIG. 9 is electrically connected to the printer via the

flexible circuit of FIG. 6 in a manner similar to that shown in and described with
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the outboard pair 75a of columnar amays are electrically connected to the

outboard primitive groups PGO-PG12. Primitive select contact areas P5, P6 in

the outboard pair 75a are connected to inboard primitive groups PG5, PG6,

while primitive select contact areas pP7. P8 in the inboard pair 75b are
connected to inboard primitive groups PG7, PG8.

[50] Thus, in general as to the flexible circuits of FIGS.
printheads of FIGS. 8 and 9, a first outboard pair of columnar arrays of contact
elect contact areas ‘electrically connected to a first set

a second outboard pair of columnar amrays of

5, 5A and 6, and the

areas includes primitive s

of outboard primitive groups,
contact areas includes primitive select contact areas elecirically connected fo a

second set of outboard primitive groups and to a set of inboard primitive groups,

and an inboard pair of columnar arrays of contact areas includes primitive'select

contact areas electrically connected to another set of inboard primitive groups.
[51] Referring now to FIGS. 10-17, the print carriage 119 more particularly
includes a base 126 that supports the structure, and two C-shaped bearings

128 located at the ends of the base 126. These C—shaped bearings 128 slidably

support the print carriage 119 on the stider rod 121. The print carriage 119

further includes two chutes 131 that each receive, hold, and align an ink jet print

cartridge 11. Both chutes are constructed and operate similarly. Each chute



primtive groups PG -PGL2. [48] The ink drop generators in one of the
primtive groups (PGl-PGl2) are thus switchably coupled in parallel to a
respect i WeOpBiosd4bd ve sel ect signal P(1-12) via an associ CadiSpz2msuei ve

sel ect contact area (P1-P12) of the flexible circuit of FIG 6. One

out board col umar array 61 of the |c1)ri nthead of FIG 9 contains primtive
groups PGl-P&X, while the other out board col urmar array 61 contains
primtive groups P®-PGL2. The inboard columar array includes printive
groups PG5-PG8. [49] More particularly as to the electrical connections
between the flexible <circuit of FIG 6 and the printhead of FIG 9,
primtive select contact areas P1-P4 in the out boarq ﬁgi r. {a¢ of col umar
arrays anglelesctreacadl §3% taheeppisasdor HEMRR ARSI BriPPETS E°Yr oups
PGL-PGA. Primtiy iH2a8aR9alP125, and & highbsitboalld pair 75a of -
col umar aa{?{?%/dtse Véarq'e% g%{trelﬁ%g{jl@%gﬁnnegt ed to the 0 tg\oa}rﬁl rimtive
groups RGa-tRglexterdsifroim thﬂeregéWéiwééﬁ‘?éscﬁe’}%r@%p%fe g% et ﬁg out board
pair 75a ar connected to inboard primtive groups PG, PG, while

pri mti VE'select contact areas P7, P8 in ttgje i nboard ¥aia{rt thlgeare

connect gd2} oCamtagarddtyns GYl &1 aLpET MENedHeseXgBRIF PR % °general as to
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prim‘ti\imeseeb&mofcmﬁtlaﬁtsi@rwa%13%|‘E%t"?£i’d"éﬁqﬁr§/§%6’¥m8c?ag o a first set of
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i nboard rggrim,ﬂgge ,g%g}HQ&e dateC PR is 16&AEd On fied reapivalt 68irmar  arrays of
contact ‘areas i1 ncludes primtive select '

mt ) cpnt act cally

connect g831 oAameiti¢rdrcostact grcuit 184 4¢ lpcater rﬁ”ttﬁeéeﬂr%a p*s:"%smd[%é%%ggf erring now
to FIGS._ 10-}Haind BEcREANonEREY ihagareldBednyainpbcdriaspbading contactsudes a base
126 that™ supports t,ﬁe structure, agd ting-sggﬁgg C?g%@[{;\ it 1528 | ocated at
t he endsrothetiles clee 380 therRARIECAENEHR A&y 'D&AFT' NS 'S ﬁ%’abl y support the
print C%M&%ﬂé{%%s% $ hesipdrit dsmentdthaR trge$Hbe prinhcadudas dafems19  furt her
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installed. By way of illustrative example, the resilient contact circuit 137

comprises a flexible circuit and resilient pad located betweep the flexible circuit

and the rear wall 135.

[54] A cantilever spring 146 is located adjacent the rig
functions to urge the print cartridge away from the right side wall 134 along the
X-axis, so that the print cartridge datum PX1 is snugly engaged against the

ht side wall 134, and

carriage datum CX1 (as shown in FiG. 16).
[55] Located in each side wall 133, 134 is a shaped guide channel 140. The

guide channels 140 engage lips 29 of the lid 31 of the print cartridge 11, apd
guide the cartridge at an appropriate elevation and pitch (or rotation) of the:
cartridge about the X axis as the cartridge is inserted, so as to guide the
cartridge into the general vicinity of the carriage datums. By way of illustrative
example, each guide channel comprises upper and lower rails 140a, 140b or a
recessed slot having appropriate sides.

[56] A cross bar 179 (see FIG. 10) spans the upper part of the front portion of
chute 131 and is located above the guide channels 140. The cross bar



cartridge 11. Both chutes are constructed and operate simlarly. Each chute
WO 03/ 035400 PCT/ US02/ 27349 12 includes a rear wall 135 that conprises for
exanpl e awpeswsaam of the base 126, a left side wall 133 trhatusextsmdds from
the rear wall 135, and a right side wall 134 that extends fromthe rear
wal | 135 and is generally parallel tg the left side wall 133. [52]
Carriage datuns CYl, CZ1 and CX1 fornmed for exanple as part of the base
126 are located at the bottomof 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 exanple as part of the base 126 are |ocated at the

bottomof the chute 131 in the vicinity of the right
si de wal | PIgvEnshEseHan o cq@ﬁpe{ggxa (X'gara?(lg glﬁteheggﬁv%ﬁ%ff?{bsﬂﬂf ocat ed on
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dat um Px1en%°f§H%/§TSy'egﬁéélaegggaz‘%ﬁ’é? ﬁiéﬂeﬁg%a;i?? gtgﬁégat um CX1 as shown in

FI G 16).lef951b karaigeging fateraizhs J5delisnased adBe fregkofithe sidetegled3dui de channel
140. The %til de channel s 140 engage- lips 29 of the lid 31 of t he print

cartri dge and gqguide the cartridge at an appropriate el evation and
pi tch (orsept &t pieaingiatdueslamp dever 158 de pirbially attpdhed taihe lopeersile cartri dge

s i nsert%eépﬁﬁit &3 thqLHa/fgpf\)aﬁn E%Hpr hyﬂ@@ 16N tRattib dispRiRet #onving nity of the

carri age
latch arm hmge 153 and parallel thereto so as to be pivotable about a pivoting

clamp hinge axis that is parallel to the X axis. - The clamp lever 159 extends
generally toward the chute rear wall 135 when the latch is closed, and forms an
acute angle with an imaginary line that extends between the latch arm hinge
axis and the pivoting clamp hinge axis. The clamp lever 159 is biased by a
spring 163 to pivot away from the latch’arm 151. Stops 165 on either side of the
clamp lever 159 limit the rotation of the track lever away from the latch arm 151.
[59] A land 167 is disposed at the distal portion of the pivoting clamp 159 for
pushing down on the top portion (50b, 50c’) of the latch feature 50 of the print
cartridge 11. Extending beyond the land 167 is an extension 169 that prevents
the clamp 159 from jamming on the front latch surface 50a of the latch feature
50. .

[60] The pivoting clamp lever 159 further includes tracks 171 in which a
sliding clamp arm 173 is slidably located for movement generally orthogonally to
the pivoting clamp hinge axis. The sliding clamp arm 173 is biased by a spring
175 to slide along the pivoting clamp lever 159 away from the pivoting latch
hinge 161. Stops 175 limit the displacement of the sliding clamp 173. A shdlng
clamp land 177 is disposed at the distal end of the sliding clamp 173 adjacent

the pivoting clamp land 167.



exanpl e, each gui de channel conprises upper and lower rails 140a, 140b or a
recessed slot having appropriate sides. [56] A cross bar 179 (see FIG 10)
spans t hewopp@ss4part of the front portion of chute 131 amdTitsod/omsad ed
above the guide channels 140. The cross bar WO 03/035400 PCT/ US02/27349 13
prevents insertion of the cartridge fromtabove, and further prevents
spreading of the side walls in the event the cartridge is forced too | ow
in the chute. [57] Located at the top of each chute 131 is a hinged | atch
assenbly 150 (FIG 10 and FIG 14) that includes a | atch support arm 151

that is pi al ti4.ac h 135
so as to b[:eéq i nliga ?éﬁ thé W#eﬁag%g'?&a@ﬁége%ﬁ %g?'ftal'@ ﬁ]}fﬁ g&% Cﬁ@téo t he
X-axis. Thid1.afltike gmﬂpajﬁanaxlem 146 Icargrod éine iefd datioh- s prasl phawldb@uatl’ﬁe St | eg

151a that, extends fromthe hi nge, 153 and a second |e 51b t hat extends
general ly %%vrﬂ%aigal SRR { ﬂea%ll‘Eﬂsal'nseé{?ﬁflj !ﬂ‘tottﬁg ¢hytst '?:ﬁbgs‘iql that pghkh

hooks 155 h

atoh tabs LY BBy B MBI bvEr M Bhor iy (HRgeUa R TLEY

plhvolt i nghm:‘agedﬂcé ?’mm Iaemet?ﬂf@the? plvmtéchbbwnmlatr?lghfhichcc?iseﬁtbm?;?&igﬂet hof

the latc votl Cla n at 1S dl spl ac rom e

| at ch ar mOETRAaT83 R i olife FATEp 4905 1R lo oAy IS fisotont

PLYOLI NG (GIABurBURAHS 1] Bbrtioh BBHAEOE) of thel IBfefedlurd 50T 1id R0t ever
ere en t ["at

159 extends generally toward the chut
cl osed, arbefaartmigan Catiniedadigpbaocenidntarf thedafchaann Hbheaulses tbxtsadnhg

bet t he | t hi ivotin | a hj.n axis. The
ol anp 1 evéramgd adOuPaleninpus bR Rt BRUREARBNg I e B ar m
151. Sto o) I [ thkP | m on of
t he tracESfluéegrr egl\j\%# Pﬁ) Cﬁiﬁg élargﬂﬁ;?rgnt%nﬁuéﬁbﬁ A%tgﬁngééfg? i%ghgl sposed

at the di stleihg ple 4 aﬁsofThe@qshvmmergllylm ﬂ’&g\r‘f exis ipustdependvirofothet he
rtri.dge 11.

top porti 50b, 5 of th | at c eatu

Ext endi ng %&&&%ﬁqfﬂ ot ieh2; &% B Bhgh GioTedhe %@Xlﬁrms Gt anp

159 from japmdge itukldepizaonizd & Ghughyl EaseagfinsPind karmfjchaliras w21,
CZ2. The push along the Y axis causes the print cartridge to pivot about the X
axis so that the print cartridge datum PY3 snugly seats against the carriage
datum CY3. The resilient contact circuit 137 is located so as to cause the print
cartridge datums PY1, PY2 to seat snugly against the carriage datum CY1, CY2
when the print cartridge datums PZ1, PZ2 are engaged with the carriage
datums CZ1, CZ2, and the print cartridge datum PY3 is engaged with the
carriage datum CY3.
[62] The latch arm 151 is further dlsplaced to engage the latch hooks 155 with
the latch tabs 157, which allows the sliding clamp land 177 and the pivoting
clamp land 167 to continually press against the front surface 50a and the top
portion (50b, 50¢’) of the latch feature 50 along the Y and Z axes so that the
print cartridge datums PY1, PY2, PY3, PZ1, PZ2 are continually engaged with
the corresponding carriage datums CY1, CY2, CY3, CZ1, CZ2. The wire spring
146 pushes the cartridge generally along the X axis so that the print cartridge
datum PX1 is snugly engaged with the carriage datum CX1.

In summary, this writing has disclosed a fluid drop ejecting cartridge (11)

having a compact electrical interconnect structure (33, 70) that includes a

plurality of pairs (75a, 75b, 75c) of columnar arrays (73, 73') of electrical contact



50. [60] The pivoting clanp |lever 159 further includes tracks 171 in which
a sliding clanp arm 173 is slidably | ocated for novenent generally

or t hogonawby3wss40d he pivoting clanp hinge axis. The slidi mgTaiSanpr3ad m 173
is biased by a spring 175 to slide along the pivoting clanp |ever 159 away
fromthe pivoting latch hinge 161. Stops 175 limt the displacenent of the
sliding clanp 173. A sliding clanp land 177 is disposed at the distal end
of the sliding clanp 173 adjacent the pivoting clanmp |and 167. WO

03/ 035400 PCT/ US02/27349 i4 [61] In use, the cartridge 11 is inserted
general |y Jagsd 20t ahhydibpdsed Bh 8 wAB 24)T8f9tlﬁ¥'c§ﬁri8§@né\% Blddfcapnt r ol
the elevation and thé pitch about the X axi's of the cartridge 11 as’it is
i nserted iconoected torliop gegeratons Q) rtangeidnn pricaitive gdgepsiat uns PY1, PY2

di i dat CYL.  CY2. The.latch 151 i
Then ot votBl adRERB)eRarTs b DLRLE Sostiiion SR EERST PiaRT he
pi voting enssadliments &6 thé mweidhUdblivus mesdfcatitmst ahichahaks iheritd agm 50a

and top portion %EOb, 500'& of the latch feature 50 on the top of the
car t ri dge beapade hyderaerp bhiledintheoart wihouhdeparding fisn tbagsepe aind spititdi ng

clanmp 173 Ll Ly t | h,feature generally along the Y
axi s, andOEﬁﬁ%?&SFh§§§§é§Bﬁ§§'ﬁ?@%ﬁﬁﬁaﬁ@@éW3%%%g to push on the latch
feature generally along the Z axis. The push generally along the Y axis is
i ndependent of the push generally along the Z axis. The push along the Z
axis causes the print cartridge datunms PZl, PZ2 to snugly seat against the
carriage datuns CZ1, CZ2. The push along the Y axis causes the print
cartridge to pivot about the X axis so that the print cartridge datum PY3
snugly seats against the carriage datum CY3. The resilient contact circuit
137 is located so as to cause the print cartridge datuns PY1l, PY2 to seat
snugly against the carriage datum Cyl, CY2 when the print cartridge datuns
PZ1, PZ2 are engaged with the carriage datuns CZ1, CZ2, and the print
cartridge datum PY3 is engaged with the carriage datum CY3.



[62] The latch arm 151 is further displaced to engage the |atch hooks 155
with the latch tabs 157, which allows the sliding clanp |and 177 and the
pi voti ng woloanpssband 167 to continually press agai nst thePCrarsn2/siind ace 50a
and the top portion (50b, 50c') of the latch feature 50 along the Y and Z
axes so that the print cartridge datunms PYl, PY2, PY3, PZl, PZ2 are
continually engaged with the corresponding carriage datuns CYl, CYy2, CY3,
CzZ1, CzZ2. The wire spring 146 pushes the cartridge generally along the X
axis so that the print cartridge datumgPXl is snugly engaged with the
carriage datum CX1. In sunmary, this witing has disclosed a fluid drop
ejecting cartridge (11) having a conpact electrical interconnect structure
(33, 70) that includes a plurality of pairs (75a, 75b, 75c) of columar
arrays (73, 73'") of electrical contagf Afgs03/ 035400 PCT/ US02/ 27349 1s
areas (71, 71').disposed on a rear wall (24) of the cartridge and
electrically connected to drop generators (40) arranged in primtive

groups. [63] At hsglgﬁn%@rsegm ng has been a description and illustration
of specific enbodiments the invention, various nodifications and

changes thereto can be nmade by persons Skl lled in the art w thout

ol owi ng ol ai ms. v BaPiEEReatelib b SasPHIBb A e “Wnat 1 4l ai med
is: 1. Afluid drop epeattiiidge bady (1i1dgeviogrpowvei pgtioa (2B rdnd algertibaidy (11)

havi ng a | ower porgg 2&1(28) and a vertical wall (24); a fluid drop
ej ecting deV|ce f tached to said |lower portion; said fluid drop

ej ecting device incl udifog (ﬁobleﬁﬁlngld{bbﬁér(ﬂs)amaaﬁed {Pdaid Mwet cim:cgenerators
(40) organized in a flrst set of primtive _ groups, . a secon ut board array

(61) of drop gener at ofad (lg@i)drgpgmngg&ieyvﬁe dcluding a first outboard array
(61) of drop generators (40) organized in a first set of primitive groups,

a second outboard array (61) of drop generators (40) organized in a
second set of primitive groups and an inboard array (61) of drop
generators (40) organized in a third set of primitive groups and a fourth
set of primitive groups;

a contact array (70) disposed on said vertical wall including a
first outboard pair (75a) of columnar arrays (73, 73') of contact areas
(71, 71") having contact areas electrically connected to said first set of
primitive groups, a second outboard pair (75c¢) of columnar arrays (73,
73’) of contact areas (71, 71') having contact areas electrically
connected to said second set of primitive groups and said third set of
primitive groups, and an inboard pair (75b) of columnar arrays (73) of
contact areas (71, 71') having contact areas electrically connected to
said fourth set of primitive groups;

said pairs of columnar arrays of contact areas being side by

side.

2. The fluid drop ejecting cartridge of claim 1 wherein:
the columnar arrays of each pair diverge from each other in a

direction toward said bottom portion; and



second set of primtive groups and an inboard array (61) of drop
generators (40) organized in a third set of primtive groups and a fourth
set of prwoioBiossa0gr oups; a contact array (70) disposed onPsaiusovzm3yd cal
wal |l including a first outboard pair (75a) of columar arrays (73, 73') of
contact areas (71, 71') having contact areas electrically connected to
said first set of primtive groups, a second outboard pair (75c) of
columar arrays (73, 73') of contact areas (71, 71') having contact areas
electrically connected to said second get of primtive groups and said
third set of  primtive groups, and an inboard pair (75b) of colummar
arrays (73) of <contact areas (71, 71') having contact areas electrically
connected to said fourth set of primtive groups; said pairs of colummar

arrays of contact areascBgaitspshdet R¥ist ZWF aheighief blrbhidn Ycehigl 8¢t i N9
cartridge of claim| wherein: the columar arrays of each pair divéerge from

each other in a $H¢eeMPBYPTdward said bottom portion; and WD 03/ 035400
PCT/ US02/ 27349 17 each pair spans at |east 70% of a height of a region
occupied by said contact array. 3. The fluid drop ejecting cartridge of
claims 1 or 2 whetei n Tdedhiddropriedingusttidganteeinse] pr eparainethchalif ummar

arrays (73").,l C mnar . ayrays bet ween said
out o most 12 se Ssh Ahed PR AP BT IR R el
ej ecting carareasf@mmoéolahaanardys RteeerBssil @utrmosensisvetsepbsharaigds of

columar arrays includes at |east one ground contact area (TGl T&, BGL,
B&2). 5. The"FY UMY YfDF-ejecting cartridge of claims 1, 2, 3 or 4 wherein

sai d col umar arr@ys ghe fithdiopriédihl Xaltid@abf claims 1, 2 or 3 wherein
each of said pairs of columnar arrays includes at least one ground contact
area (TG1, TG2, BG1, BG2). -

5. The fluid drop ejecting cartridge of claims 1, 2, 3 or 4 wherein

said columnar arrays are substantially linear.

6. The fluid drop ejecting cartridge of claim 1, 2, 3, 4 or 5 wherein
each of said columnar arrays includes a lower contact area (71"), and wherein
-adjacent lower contact areas of adjacent pairs of contact areas are separated

center to center by at least about 2.8 millimeters.

7. The fluid drop ejecting cartridge of claims 1, 2, 3, 4 or 5 wherein:
each of said columnar arrays includes a lower contact area
disposed along a lower portion of said region; and
lower contact areas located between transversely outermost
lower contact areas are further from said lower portion than said

transversely outermost lower contact areas.

8. The fluid drop ejecting cartridge of claim 7 wherein adjacent
lower contact areas of adjacent pairs of contact areas are separated center to

center by at least about 2.8 millimeters.



6. The fluid drop ejecting cartridge of claiml1, 2, 3, 4 or 5 wherein each
of said columar arrays includes a | ower contact area (71'), and wherein
adj acent wowef3somt act areas of adjacent pairs of contact PETA®e2/a13¢9
separated center to center by at |east about 2.8 millinmeters. 7. The fluid
drop ejecting cartridge of claims 1, 2, 3, 4 or 5 wherein: each of said
columar arrays includes a |l ower contact area disposed along a | ower
portion of said region; and | ower contagf areas | ocated between
transversely outernost |ower contact areas are further fromsaid | ower
portion than said transversely outernost |ower contact areas. 8. The fluid
drop ejecting cartridge of claim?7 wherein adjacent |ower contact areas of
adj acent pairs of contact areas are separated center to center by at |east
about 2.8 nmillinmeters. WO 03/035400 PCT/US02/27349 18 9. The fluid drop

ej ecting cartridgé of Epafiwg drop giecting gartrislgeef claime 182, Jifbriei®n’ 94i8d regi on
has a hei ght dth in the
range of abOCI’e'E SIH%gfo‘ir%%ﬁJInﬁ |S%R%Pht.]1ﬂft(’)€ra;t@eem{:ahﬁ)gﬂd@gsjme?g@{\l&ne\éé cartridge
of clains 1, and a3widt indhe 6angdg, ofgabont 19 tavh@ mdilimeteme f | ui d drop ej ecting
device is an ink jet printhead. 11. A fluid drop ejecting cartridge (11)
havi ng a conpact electrical interconnect structure (33, 70) that includes
a plurality of paitbs (Vﬁaﬂuiaﬁbop @ecling odrtraiglewfmmimanray& 4,536, T8 pr of

el ectrical c ntﬁalct. qﬁeis. 1, 71 %‘ gl Spos % rear wall (24) of the
cartridge and ‘¥IFENPEAMIAARRRIFEERHEY eéﬁ%"‘gé ch “(40) arranged in
primtive groups.
11. A fluid drop ejecting cartridge (11) having a compact electrical
interconnect structure (33, 70) that includes a plurality of pairs (75a, 75b, 75c)
of columnar arrays (73, 73') of electrical contact areas (71, 71') disposed on a
rear wall (24) of the cartridge and electrically connected to drop generators (40)

arranged in primitive groups.



