WO 03/ 029010 PCT/ US02/ 27350 | NTERCONNECT Cl RCUI T BACKGROUND [1] This

di sclosure relates generally to fluid ejecting devices, and nore

parti cul awby3teoao f | exi bl e i nterconnect circuit for a fl uiPdTajSerLi3ng
device. [2] An ink jet printer forns a printed image by printing a pattern
of individual dots at particular |locations of an array defined for the
printing medium The |ocations are conveniently visualized as being snal
dots in a rectilinear array. The |locations are sonetines called "dot

| ocations,” "dot positions,” or "pixels". Thus, the printing operation can
be viewed as the filling of a pattern of dot |ocations with dots of ink.
[3] Ink jet printers print dots by ejecting very small drops of ink onto
the print nmedium and typically include a novable print carriage that
supports one or nore print cartridges each having ink ejecting nozzles.
The print carriage traverses back and forth over the surface of the print
medi um and the nozzl es are controlled to eject drops of ink at
appropriate tines pursuant cggﬁﬁﬁg f j.croconmput er or other
controller, wherein the t.HNFER Ciﬁﬂﬁg ion of the ink drops is

i nt ended to correspond to the pattern of pixels of the inmage being
printed. Typically, a plurality of rows of pixels are printed in each
traverse or scan of the print carriage. The particular ink ejection
mechanismw thin the prlntheang?y @Kﬁmgn a variety of different forms
known to those skilled in the ar such as those using thermal printhead
or piezoelectric technology. For instance, two earlier thermal ink jet
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chanber posed between a nozzle orifice plate and a thin f,
substraf®. Ahdnk fetmprintarformma triates imygaecky PYNGNGR PRk BY¥IdYR! heat er
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ej ect edicthsnpanozahenistlgoiisuatided as being small dots in a recmmear array.
The 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.
[31 MKkﬁpﬁmempﬁMdoGbydedMgvaysmaHdmpsoﬁnkoMomepﬁm
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 controlied 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

system, an ink barrier layer containing ink channels and ink vaporization



with the energized heater elenent. By selectively energizing heater

el ements as the printhead noves across the print nedium ink drops are

ej ected owD@3wWk®10 print nmediumin a pattern to formthe desirresd2emage. . [ 4]
Certain ink jet printers enploy disposable print cartridges that are

repl aced when enpty, and a consideration with such printers is the need for
a reliable electrical interface between a print cartridge and the printer
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el evati onals thé @vmthﬁeau movies lacfos$ therprrmt nedium, iimgdrops are¢j@&te@onfodheFI G 4 is a
schematic boito an_v f.th |nt cartridge of FIG 2. [10]
FIG 5 isPd" g]H‘E'? I aaa'?eé?lo(ﬂ'g&' oﬁ? Sé\'JﬁSErH%q ementation of a flexible
circuit q#t he:eptaimtlnlcqett prirdgrs empIEyCillsﬁosaplblpnﬁtl Caalrtr*jﬁ@essthat sreemat i c
detail view lgf ol urr‘t her dI errergﬁ tr,uon | c;\ hglrl’e(églf gf the print
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03/ 029010 %T 02/ 27350 3 [13] FIG 7 is an unscal ed schematic top pl an

illu_strati'_ ‘a primtive group arrangenent of ink drop generators of an
ink jet printhead that can be incorporated in the print cartridge of FIG

2: [14] FIG 8 "' is a %H@BEE&Rﬁ&ﬁBN&)EE\JHE%QRWHb%gram illustrating the .

el ectri cal

[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 conjunction with the drawing wherein:

[6] FIG. 1 is a schematic partial cut away perspective view of -a printer
having a movable camriage in which at least one print cartridge can be installed.
[71 FIG. 2 is a schematic perspective view of an embodiment of an ink jet
print cartridge that employs the invention.

[8] FIG. 3 is a schematic side elevational view of the ink jet print cartridge of
FIG. 2.

[91 FIG. 4 is a 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. 5A is 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 |mplementatlon of a flexible

circuit of the print cartridge of FIG. 2.



connection provided by the flexible circuit between the printer and the

print head.

primtivewgreopolar r angenent of

print head

[15] FIG 9 is an unscal ed schematic top plan ill ust

that can be incorporated in the print cartridge of FlI

ration of a

i nk drop generators of aneCwarsod/miss) et

G 2. [16]

FIG 10 is a schematic perspective wiew of the print carriage of the

printer of FIG 1.
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with the Gasdpére@asn dietprinbealtigaiof @G eanbl i es renoved. [20] FIG 14 is a

schematic sectional . el evational ,view of : t Sefbly of the
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descri pt i dnceiperafed ip e G SRATIAGS f ‘of the drawing, like ele
i dentii fi edrgi t i) 1(Ris HEIcRERBEE pBIePBERE Siew[c? He (bt eamiagg of thevptinteF| G 1,
schemati ca I%Gdepi.ct ed thereinis an ink jet printer 114 partia

away and veft

or _housi “g%f’ Fia01 £ 4 sasinatid éht BRivationl Hiew it at chite N BtdDAST AN

PCT/ US02/
as the dri
print carr
scan axi s

O 4 on a chassis. The notor drives a belt 118 back

e of the
I

e of FIG
detai | ed
ments are

|1y cut

ils front |oading door removed. The printer includes a case

and forth

M@tﬁeﬁﬁégeof@%ﬂges direction. The drive belt 118 is attached to a
@?e F]ré.g?i ;éfé sclPRt paid rédr perdpactiveavich fob thehprantt oagiage car r i age
e

from to right .
of FIG. 10, with the cartridgges and the latch assemblies removed.

[19] FIG. 13 is a schematic partial front perspective view of the print carriage
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. 16 is a schematic sectional elevational view of a chute of the print

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

~ of the print carriage of FIG. 10.

DETAILED DESCRIPTION OF THE DISCLOSURE

[24] 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 ink jet
printer 114 partially cut away and with its front loading door removed. The
printer includes a case or housing 115 and carriage drive motor 116 mounted



and right to left. The print carriage 119 contains one or nore externally
simlar thermal ink jet print cartridges 11 |ocated side by side. For
exanpl e, woa3perdond cartridge contains black ink while aneCharsohassa hr ee
i nk chanbers containing nmagenta, yellow and cyan inks. The horizontal
scanning notion of the print carriage 119 is guided by a slider rod 121.
Located in the rear of the carriage, 119 is an encoder, not shown, that
reads a position encoder strip 122 and provides information of the

ocation o, & 0Relll Mmé Hikd el ol ngg{lﬁ%ﬁ?@Wna&ethea&ﬁvé thétor [ 26] The

print car Pi"a%@ S a cartridge ng systemthat consistently
and accur atwryepdisedtionnJhe lieive rhettt 1 18aistatiachgsistola pried cariigge 119 that or t hogonal

coordi nat e Sﬁ&ﬁ%ﬁ?% % f)hﬁsaloggpgﬁb%r'?agﬁ s-EQﬁ a%iéa@(ﬂ'\sfrdn? hXodidrg!  to the

carriage 68 axi’s 18 {0 and opposite a paper advance
pat h whi clanbiaight iaksftl dheptiencsridge 1 Kbeerddingonmier wpret lesteprallysinilat 14,  such

that the and .Y axes.defin of | . i nds

et e Sl e R R AP AR e B A0, el eSS
the print costritigé doatand biawkenlpavhile canotivar yhas ithrek udlke shampeisntontaiming i dge body
conprised of a . rear, wall, 24, .a le | I | [ wal | 26, a
front wal |m%9‘?“t%gn¥;e"8‘”t?6‘fjt‘i¥ﬁ{‘\/!ﬁ'ﬁ' %ets'i?g?”?@c%cﬁ @Eggn%idorﬁ?gmgefgﬁton 28a t hat
supportzI ajarﬂidfyetjhﬂ; }smuifﬂmgﬁsﬁk&r réd 12h MmdtTd)m medea_?lofitbz aanriagéleq to the
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f eat ure S5Qrbided inseramtsh ofithe hacativa o8 thecpring earriage 189 atomgdbe nardage of t he rear
wal | 24. The |atch feature - 50 extends upwardly fromthe top wall 31 and

i ncl udes @9456fit, latch surface 50a and a rearwardly extending surface 50c

that internagpt TheheriktoRamage t 19 finclotled at cariddgd datehitg aystem #dge surface
50b. By way of i '

per pendi Clﬂ%ﬁisf%‘lﬂlylﬁ%;[dlr gtﬁé”\gelxﬁﬁ?’(‘?%y eé{&?é@{ﬁi\%ﬁhp%@%j? e?leg%t{r‘{gctgug?gcleswc i s
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PCT/ US02/ ZxfaBce Dath 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 to 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

surface 50a and a rearwardly extending surface 50c that intersects the top of

the front latch surface 50 at an edge surface 50b. By way of illustrative

example, the front latch surface 50a is perpendicular to the lid 31 while the

rearwardly extending surface 50c 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



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

i mpl ementwoDiodm29m@t top portion is the edge surface 50b ®CTiUse2/tm60 zont al
surface 50c'. [28] 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 PX1, a first printhead cartri®ge Y axis datum PY1l, and a first
printhead cartridge Z axis datum PZ1. Located in the vicinity of the

i ntersecti gixrate 40teas iIBBKatsd Her1Bab! ASRlesErmtl fudthdr h%éem aﬂﬁltca Pashes?8a are a
second pri nt head cartrlb%g Y axis datum PY2 and a %J’I nhhead

cartridge 2naiop remtiehebie lateh fegture 3 i Herending 4pen | H”H’ ajat um PY3

i s | ocat edidgpdilién léﬂﬁ@éd@@éarra@em&omf@Hoeﬁantwédrfaaésoa’he print cartridge Y
axi s datuns enera % nprise |lands that are configured to be qenerally
bl

or t hogonal [2 tbe Wisty phibednterserlingeofithe fofksidg walli2s, deamudlhr i nt
carriage 494 aniﬁ*?noef S84 afePd bintHER] éar&mgé xdakis BBtEPPRY, Iasmi grnﬂﬁeémat are

configured to be generally orthogonal "to the Z axis grl nt

cartridge tartiidget ¥laxisadatumt !, mndra frst:amthagbcarirgige%ex'fmﬁw Béltridge X
axis datum g V\?} P B AchAngr ﬁ'n@eiﬁtefs%ctlcﬁp&“fﬂ'ngquﬁgsﬂig vm 2B A& 2407 t hogonal

to the X axi s en the print cartridge is _instal in the print carriage
119. As desgd |9@@§t ﬁaatar@ra Isee@idh printhead) gaungdgeol’ a)flﬁéiawi i2dged @éngage
correspondyng, ahh?gé’%'é%‘s%ﬁxm p29) A%ﬁ@ﬁﬁﬁﬂeﬁ’bérﬁﬁ@%é gaixanal | 24 and
on the snout se tlon 8a 0 is a flexible circuit 33

t hat wr apsdatupuR3islecatad ér the sppeypastionsaf éhe tear Wall 24ndhgPiiiicadddast ect ri cal
| nter connegt Lgo J&%ﬁ‘\‘? néﬁ%?hﬁe&f Baaly tﬁg'teaﬂ%r bcmfpﬁl%g tolpe g1 G 5 is a

schemati c depiction of an 1 ntation of exib circuitt 33 which
i ncl udes anrtheganal othetY examden the eadridge is I'ﬂﬂtaﬂéﬁé" Q@rﬂfﬁ‘éﬁfﬂéﬂl@/mengageabl e

fromthe n é ﬁngecaﬂf %%@go ‘gﬁéﬁ}"% ?{Bﬁﬂ'%et tﬁgs}qqétcéyelc%nﬁmeé itd&e hat is

avvayfrom cartrid exlble circuit 33 that is
agai nst tgenerall)t ontl@twnbbdﬁheéamaw@d theherint gartedagels installed trtha tintar eas 71

are di Sposﬁ?ﬁrggi ﬁg)or-fe Epﬁ’tf Aty Elfxéx@ %aﬁlrﬁcdé ridss bNAhd 'that RCat €d on

the rear wa rlseeectrlcal y conductive areas that are
cont act i veb9nf@'©%ﬁbt!ab$ gem:naﬂv otfgossilorttie ﬁ@a@@mf@etth%aﬁwscaﬂség%w a

resilient E\%‘Eﬁll@ﬁtm ﬁﬁé ﬁﬁl‘\tt%aﬂ'ni%%e(ﬁlge A&%}scr’b@ﬁ%%r' HéréulﬂEihQrdbﬂIrnsC@fr riage 119

(FIG 1). ve exa
the cartndge 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 cartridge 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
flexible circuit is formed of a flexible substrate such as polyimide having a



flexible circuit is formed of a flexible substrate such as pol yi m de havi ng
a WD 03/029010 PCT/ US02/ 27350 6 conductive pattern forned on the far side
t her eof awo ogpemiings formed in the substrate so that porPCansow73she
conductive pattern can be contacted fromthe near side of the flexible
circuit. In such inplenmentation, thegcontact areas 71 conprise conductive
areas exposed by openings in the flexible substrate. The contact areas 71
can be circular, octagonal, square, square with rounded or beveled

corners, Orcoﬁé’tﬁ@lvgtﬁb@térrﬁmgd dn3hé fJJ@d&m&@&tanar&%amaé fahRdR e

partlcul arly arranged 1n a plurality of by s transversely

separ at ed sbbstiiarsodiptpations efithe Gﬁﬂ@éﬁt'V%P@%" Fan h?d?%‘ta%%ﬂ fiemdbe array 73
| ncl udes 3 ogPRide 8 the dlexiBleSdrelifaln sSSP hiidiintitrd, M Boith@reaidr| of the

print cartridge and Is a so identified by the reference designation 71'
for ease ofcomprise crpductisg aeas ©Posed bisepeningsdn dhayfipnitle subdrate| Tdar arrays

73 can be cﬁHﬁg{ aed ds?71 hlﬂéearcmaTh@ctsﬁHnamgnaer rsau§fe7\§.tu Fouhléd oR " ©

arranged in si y SI pairs or' groups 75c of columar arrays
73. As sholeveled somers o spaeoffiessharg.rs 75a, 75b, 75¢c of col unmar arrays 73

SO as to hg’ﬁgf*mecg eﬂaeas%ra@é/&ogoar dmﬂ é}‘F&n\%ﬁawﬁ pldFQﬁyBPél&é 75a, 75¢c

of col uma rays conpri se out e the E
conpri ses & sidhdeargveraely sepaeted mmnanfarr@w ﬁ&ﬁém'@tﬁﬂa@@% bl 56@33 t wo

col ummar  arf, a?shrH}{afS mct(ﬁég% IBW (ﬁﬁ ar®d {1k id Bobdd t8ihdopy tovard
tifle

t he bottom e car 3 outernost transversely separated
col urmar amwadlyef the @rini caotridge an s also dit bydhe s¢ferance slegignatipnat 1y on 73" for

case of 1 eles E0GLor RAGENGL" BY WRY of jisFRARELRRInte, 70 b GO arr ays

73" can have ewer con e cOlumar arrays 73 between
such out er was thetsubstantiallydinpas el ealwrdnar@playsihidiin i algsarrapgedhinysidg

I lustrati g)g ?%B'Qilrsear g@g% 9$§ 550§§%89é&ﬁ1 fdr Ry8%3, s siﬂg%lf ﬂ%ﬁdf | ve

contact ar urmar arrays “Udes- at
| east si x cantlthreeamirs715a, Bpowdpc off coppuiar iarrags Apse@ asde heveviixin  FI G

5, a columay arlay ??7@% ﬁrﬁ% AL gr@ JiR%6a %&&Rmn‘m% %3373 ncl udes

si x contact ar eas e"eac col'Ummar arrays et ween the
out er nost  @omgyise tBitbdant paide svhile\tke pein 76 comprisess an Admatd paial Egch t he

out er nost 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 such outermost transversely separated
columnar arrays. By way of illustrative example, each outermost columnar array
73" includes five contact areas 71, and each of the other columnar arrays 73
includes-at least six contact areas 71. By way of specific example, as shownin ! |
FIG. 5, a columnar array 73 adjacent one outermost columnar array 73' includes |
six contact areas while each of the other columnar arrays 73 between the
outermost arrays 73' includes seven contact areas. Additionally, the outermost
transversely separated columnar arrays 73' can have moré contact areas 71
than the columnar arrays 73 between such outermost transversely separated

columnar arrays. Also, the outermost transversely separated columnar arrays



transversely separated columar arrays 73" can have nore contact areas 71
than the columar arrays 73 between such outernost transversely separated
col umar WwWPrays01Al so, the outernost transversely separat @eTASOULIIS arrays
WO 03/ 029010 PCT/ US02/27350 7 73" can have the sane nunber of contact
areas 71 as the columar arrays 73 between such outernost transversely
separated columar arrays. [33] Each columar array 73 spans at |east 70%
of the height Hof the snallest rectangle R that encl oses the array of
cont act ar €& c@d havel ttele$ame siumber efjiontacbaieapi’d casbipetdobinumniaays a8 eas 71.

The hei ght r exanpl e, the
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mllimet er g3ahd Eachv aiumdri arréyh & 3r spage abﬂeastbo?(ﬂ%]df the Heght i lof ithet ers. The
hei ght to WI dt
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contact area in its..colum arra for | e ct areas 71 of
The. “out or niet ShapRint BB Bl SRS A VAP R Atk L Do
spaced cerﬁtﬁfut 110 e anillixietéresand haMdtbrV\/grre&teerartgbadsf atlitit152tonig | | met er s
from an C ea. lL.n ts col umar af 1,4, The, c act areas 71
of each of 'Jf‘ﬂ ?’énaﬂﬁ%bghﬁ?wﬁﬂyﬁ'%ﬁ 'n'fgn%%ﬂ éx'gg%@aoﬁoécloser center
to center t[3ap Tabohtatt zreraslm @fethebeteﬁnmmnyvmémsemaﬁedmbluma inits
columar arra pr _exa Alternativ ct are of each
of the rerra?rﬁ%g'ﬁ & e&x’%"?‘% %Bét% @5‘8 ﬁ?'é‘ra"[%da%cﬁ# cl oser
t han about dbnfaciiatdd menseéauﬁwhenhrrmyom@erplecormaczbnabeareaﬁ 7itof el urmar

array. A contact area 71 in a 0 ar array _gan _be spaced no,cl oser
center to cXigEis ?ﬁ@ﬁs‘éﬁfﬁﬂi’ ? H@P%rr ?"?Y%r%% ca%cﬁ'ﬁdpgf’ 92884 i n an

adj acent caiemfEiago @én”téw at figds €Al Greatt than aab@amzanﬁumtea frdth am any

col umar arr $/ can aced ce ter to ceﬂ? ser ag L;ft 1.7
mllinmeters? '“d?se%’ Ympan Ay PRV R e | ower
contact ar afaining eéluﬁhehanaﬁﬁays PRickk b@fspﬁéédJﬁB@los@f b@l}tér {63centdt th@ﬁ separ at ed
by at |east-about 2, 8 |imeters center to cent t he

@I ernati vfe
| ower cont RReut dr% e&gn"’f‘e?rs dromy @y ey cpalart age E‘o! %ﬁﬂ mngt AEYS 0B can be
separ at ed ykah®¥s AlgtRatively, the contact areas 71 of each of the remaining columnar

arrays 73 can be spaced center to center closer than about 1.7 millimeters from
any other contact area in its columnar array. A contact 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 closer than about 1.7
millimeters from a contact area in an adjacent columnar array. The lower
contact areas 71' of adjacent pairs of columnar arrays 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 center. 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 71’
of the outermost transversely separated columnar arrays 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.



about 2.8 mllineters center to center. The |ower contact areas 71' of the
columar arrays 73 between the outernost transversely separated col umar
arrays 73woaan2do¢o f urther fromthe bottomwall than the | eegruSopidsact areas
71' of the outernost transversely separated col ummar arrays 73'.
Alternatively, the [|ower contact argas 71' can be at the sane distance
fromthe bottomwall, or they can be at different distances fromthe
bottom wal | . WO 03/ 029010 PCT/ US02/ 27350 8 FSS Dependi ng upaQn
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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 trace 79 thatis 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.

[38] FIG. 5A illustrates a contact array similar to that in FIG. 5, but with
different routing of the conductive traces 77 and wherein 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 cartridge body.

[39] FIG. 6 shows a contact array similar fo 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, BG2 are



different routing of the conductive traces 77 and wherein all of the ground
contact areas TGlL, BGl, B&, T& are interconnected by ground traces 79
that arewor3ntmid | exi ble circuit. Such ground traces canPEBrEsSopaa3se cul arly
be located <close to the columar arrays so as to be only on the portion of
the flexible circuit that is on thegear wall of the print cartridge body.
[39] FIG 6 shows a contact array simlar to that in FIG 5 but wherein
four contact areas |abeled NC are not used. Also, the contact array of
FIG 6 i neleddeslyt intersanngelediby grousd| teases d9nthat are raided mlospite thenst ead of

si xteen, t ' i r | : Qb tipgilis yneas TGL,
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i nt er connetheadaibyaltefamprintrcagddgerbodyhat are routed close to the col umar
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the rear nt cartri dy. |« round contact areas
TGl, TR, B@rcorBEt cicutthef FIGEiHI5A, 6icandedo difesentdecalions andrcapbes. 5, 5A 6
can be in diffe I ' . Lat.eLC, cgyaducti ve
oround 11 aniegiples 87 %%é%@%"evaa%ﬁv@@?ﬁ%%%h‘?‘%ﬁ’%%?,e‘?wﬁ*fn bl
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[41] Referring nowto FIG 7, set forth therein is a schematic plan view of
a print he%’é?r%@et hat can be enployed with the flexible circuits of FIGS. 5
and 5A.  Tp] prRefehieghowntl Eie T, aepfothdhereip isfa sohemaiio plafeview &f &rs 40
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coupl ed i ninkadrap lgeherator fomespefica inoezlig ramink ichambel, adeatgrgasisto, AInd. 8,
P(1-16)) Vijgvea%ircuitry. 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.
[42] The ink drop generators in one of the primitive groups are switchably
coupled in parallel 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, PGS, PG7,
while the other outboard columnar array 61 contains primitive groups PG10,
PG12, PG14, PG16. One inboard columnar array includes primitive groups
PG2, PG4, PG6, PG8, while another inboard columnar array contains primitive
groups PGS, 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



associated primtive select contact area (Pl1-P16) of the flexible circuit
One outboard columar array 61 contains primtive groups PGlL, PG, PGb .
PG7, whiwe osheooni her out board col unmar array 61 cont ai ns POTIUSN2/27380 grohps
PGLO, PGL2, PGl4, PGl6. One inboard columar array includes primtive
groups P&, PAA, PG, PGB, while another inboard columar array contains
primtive groups.P®, PGl1l, PGL5, P&R3. [43] FIG 8 nore particularly sets
forth a sinplified electrical block diagram illustrating the electrical
connect i Orbriﬁfr@éud@thby:oﬁtbet Bureps hd®ofthe casilienBnkaet wisauit 137 HEIGo BNt er and t he

printhead. The printer includes
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Primitive select contact areas P6, P8, P13, P15 of the inboard pair 75b are
connected to inboard primitive groups PG6, PG8, PG13, PG15.
[46] Referring now to FIG. 9, set forth thereih 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 PG1-PG12,
for example. Each ink drop generator comprises for example a thermal ink drop
generatar. 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
respect to FIG. 7, but with twelve primitive select signals P(1-12) for the
primitive groups PG1-PG12.



connected to inboard primtive groups PG5, PG, PGL3, PGL5. [46] Referring
nowto FIG 9, set forth therein is a schematic plan view of a printhead
15 that caoobe2empl oyed with the flexible circuit of FI G PET/UBBE273p0 i nt head
includes a plurality of ink drop generators 40 arranged in three columar
arrays 61. Each columar array is arnanged in a plurality of primtive
groups such that all of the arrays are arranged in primtive groups

PGL- PG1l2, for exanple. Each ink drop generator conprises for exanple a
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) 0 9010 PCT/ US02/ 2735 11 [48] The ink .drop generators in
one of the RB5iMitNe PPy FSEHE A1BGL ﬁ%i‘%"aé‘%@["“f'%ﬁg augdy « (fll%l({) SyP 'ﬁfﬁ ed in
par al | el tcgrauﬂ;@p@g_@d&/e primtive select signal P(1-12) via an associ ated
primtive select contact area {Pjh P%]Zg .of the flexi bM‘ai Ci {hcu' t . ?f FIG 6.
One out boarld9k oM Sarticiedy as1iothe; HlaCtical fonBegdiops PeMEeng goﬁﬁxéﬁ %s
priom tive gfieupss FIGLcRHt the\piidtRedd & FIGIG prifitveGaledt confavtamas rikRg 61
contains primtive groups P&-PGl2. The inboayd .caol umar array includes
prinmitive igrtbamstioasl pag 75¢ A cofmmnar SV @R gi{’ep‘vc% cgnesigd dp é‘&‘? rical

connect i On%lﬁﬁéé’éﬁ%ﬁn{ﬂ% drb&pd PEE-PG4.T PHinltivefsefebiCronfact agedshreo-pri2 i head of
FIG 9, primtive select_contact areas Pl-P4 in,tne out%?%{g ? ir 75c of
col umar  arthayeutbeasd laifc75a ©4|columns AsEYS Are eleqiically, ¢opy iR tive

groups PGL- By Bkt \fosil BES-FER! asimitieasiedt@ombadt aBas PBEPOW board pai r
75a of col umar atpr ays are electrically connected to the Pégtp’ rd
K ' 'in the

primtive dheupsbraadpriciiba aiei gANNEGIEd 48 11RRAATE BHITAVE PSS
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connected to inboard primitive groups PG7, PG8.
[50] Thus, in general as to the flexible circuits of FIGS. 5, 5A and 6, and the
printheads of FIGS. 8 and 9, a first outboard pair of columnar arrays-of contact
areas includes primitive select contact areas electrically connected to a first set
of outboard primitive groups, a second outboard pair of columnar arrays of
contact areas includes primitive select contact areas electrically connected to 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]1 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 slider 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
includes a rear wall 135 that comprises for example a portion of the base 126, a
left side wall 133 that extends from the rear wall 135, and a right side wall 134



while primtive select contact areas P7, P8 in the inboard pair 75b are
connected to inboard primtive groups PG/, PGB. [50] Thus, in general as to
t he fl exiwbasogoeni ts of FIGS. 5, 5A and 6, and the printrhease2/ef3s5¢ GS. 8
and 9, a first outboard pair of columar arrays -of contact areas includes
primtive select contact areas electrically connected to a first set of
outboard primtive groups, a second outboard pair of columar arrays of
contact areas includes primtive select contact areas electrically

connect ed {3t BxteRBS RO t5CIeaP waMUIIBRdds penerally paralipl tufie lefhdideavall set  of
i nboard primtive groups, and an inboard pair of columar arrays of

contact aré33 includes primtive select contact areas electricall y
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[54] A cantilever spring 146 is located adjacent the right side wall 134, and
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
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, and
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
prevents insertion of the cartridge from above, and further prevents spreading

of the side walls in the event the cartridge is forced too low in the chute.



further functions as a resilient element that urges the print cartridge
datuns PY1l, PY2 against carriage datuns CYl, CY2 when the print cartridge
11 is imsoaBlzwio By way of illustrative exanple, the resiPCrasn2/zsst act
circuit 137 conprises a flexible circuit and resilient pad | ocated between
the flexible circuit and the rear wald 135. [54] A cantilever spring 146
Is | ocated adjacent the right side wall 134, and functions to urge the
print cartridge away fromthe right side wall 134 along the X-axis, so
that the pripg7]cardcatedost #attopnoP¥hch shateutdyiscagtged ldtgliassémblpelsocar ri age
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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, 50¢’) 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 laich 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 sliding
clamp land 177 is disposed at the distal end of the sliding clamp 173 adjacent
the pivoting clamp land 167.
[61] In use, the cartridge 11 is inserted generally horizontally into the chute
131. The guide channels 140 control the elevation and the pitch about the X



[58] A pivoting biased clanp lever 159 is pivotally attached to the | ower
side of the latch arm 151 by a pivoting clanp hinge 161 that is displaced
from t he wbaBooar m hi nge 153 and parallel thereto so as PETHSIP2M6E abl e
about a pivoting clanp hinge axis tlHat is parallel to the X axis. The
clanp lever 159 extends generally toward the chute rear wall 135 when the

latch is a@(ké’%?%eaéé%iﬁgém a8 it ACHHRBAGh® Wid Bhae 1IBoiurhreial past t hat
extends between the latch armhinge axis and the pivoting clanp hinge

axi s. Theactridgp dabwes PYJ9PY2 moveseverthe gorreppansind eayriage gams @idy from t he
| atch ar 1...St .ei,t her. si-de, of ; 4 mt the
ot ati on G2y i PR A2 /88 € bviiediucinidily EhRRaleheogiing T {02
ids di Sposxvainh ptlatﬁd\ﬂwia‘hﬂahemgfoﬁh@mamhp tdmehmxlxthJeveytualbtrﬁngaggtha)frontpushi ng
own on the to ortion (50b, ,50¢! a I t rint
Ot giateh scpRbarmlp aclioD BAHOE A0 g 18 i by BB ol g log o7 P
prevents 4 Q%rt%gétp dafinlic® MshREBIREt 8NtHehetdhr ami 1batabseuthbagligingOa of the
| atch feature 5 [ 60]

. [60] The glvotin clamp lever 159 fu thYer,incI udes
tracks 1%darnp WiBiteresilienslyipys @ndh@h%clafaa\twcgengf%wiag%ﬂ ‘bﬂ &R0 or
nmovenent | 3. Of L. 0 hVvOl ' S. The
sliding éﬁ@ﬂ%‘r g‘lﬁlﬁeﬁg‘%i @ggtlngllslé%m%y’lsag tst(g?)lu%g mlygég'gég&@ﬁ@iéé{gba or(lagg31 !tyrs1e
pi vot i ng tdrathe &vaxis.15Eheapash §emaratiyhalopgvtbeiigixisaiscindepgndlgat aléthe St ops 175
limt the displacement of, t sliding clanp 173, i d] I | and 177
i s di spo%hageqq@ﬂ'g?{?f‘glth"e%a’éﬁ' t B‘I’?rhgﬁé’gctﬁgré a%%&é‘gjg%éienﬁ %t he
pi voting Gl@aRRe! @idmb6Fz1,[ 642 tb BnUgK: sddt agemist thelgrrragel datumseCZed

generally horizontally into the chute 131, The guide channel s 140 contr ol
the el ev&tZdn Thadushalong ke hBsisicauses %w@mgeﬁgoﬂ Falgs sy %s0 14

axis of th r gk 8 kLol Sal | Cagdittahd Fhriagdch t hat
print czﬁxﬁ %gg{ga(kjg?eﬁ@A&%A@Z&%%pgég%‘{%gg%@r%s ondi n g??réi age
dat uns CYhtumQ@Y?3. Tihe resitiedt contacl Bitcuis13hisnopated tsedasd £ dng/ puimi ch causes

engage ¢ IRNFEGREIES B 's (Y2 a0 oo BRI o BB LY e
latch feajnue RO Gintt &Btidep @stumshpzeaPza dge engGaged nuitd thké spldegement  of
the latch arm 151 causes the sliding . . .
datums 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 latch hooks 155 with
the latch tabs 157, which allows the sliding clamp tand 177 and the pivoting
clamp land 167 to continually press against the front surface 50a and the fop
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 spfihg
146 pushes the cartridge generally along the X axis so that the print cartridge
‘datum PX1 is snugly engaged with the carriage datum CX1.
This disclosure has discussed a fluid drop ejecting cartridge having
a compact electrical interconnect structure (33, 70) that includes a plurality of pairs
(75a, 75b, 75¢) of columnar arrays (73, 73') of electrical contact areas (71,
71" disposed on a rear wall (24) of the cartridge.
[63] Although the foregoing has been a description and illustration of
specific embodiments of the invention, various modifications and changes

thereto can be made by persons skilled in the art without departing from the

scope and spirit of the invention as defined by the following claims.



clanp 173 to resiliently push on the latch feature generally along the Y
axis, and further causes the pivoting clanp 159 to push on the latch

feat ure gwoasmbdoyo al ong the Z axis. The push general |y alPeR@SOh273¥0 axis i s
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 CZI, CZ2. The push along the Y axis causes the print
cartridge to pivot about the X axid9so 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
PzZ1, PZ2 are engaged with the car OLAgRIS 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, mhlgﬂaq égl Lhg.sliding clanmp land 177 and the pivoting clanp

|l and 167 to cOntdh y press against the front surface 50a and the top
portion (50b, 50c’ ) of the latch feature 50 along the Y and Z axes so that
the print cartridge tuns PYl P PY. PZ2 are continually engaged
wth the correspo%aﬁwgdgﬁ}ﬁﬁgﬁgl%%%EW@(%pyﬁé%$ﬁ Cy3, CZ1, CzZ2. The wire
spring 146 pushes atdé‘?tn@g tbrouglgﬁ)ggvmgeda lowex mortion (ﬂﬁ)mndxa eeriealt hat t he
print cartridge datum PX1l is snugly engaged with the carri age datum CX1.
Thi s di scl osum@li{24),di scussed a fluid drop ejecting cartridge having a

conpact el ectri cal af[aﬁfgeﬁﬂ%gam?sa%\;& Hes. aftdéhed B sémiwerrpammms a

plurality of pairs col umar arrays ;
el ectrical contact aasomdsct(@fhy (70)1d|§:p@ﬂ®db’$§@lddfr¢r%93‘é@|“ e\NQI'”C"(‘ Y of t he

cartridge. [63]_ Although the oi,n I d

illust I’gtl OL @]fﬁrsgﬁ'étépgf%p@hdéa Rﬁ?ﬁ'g'%gg ?éﬁgﬁgm%r# 5??1 cb@ttglrcfgrue?@

nodi ficati onségpd7p %n&%%ndtd‘uﬂfcﬁwpéiar(v&e) d"fmmmwarpmfraysr(%&sl@) ofed in the
art without departing fromthe scope and s of t he |nv%g§,§on as

defined by the:oﬁtadt@veasg(ma‘l ‘wnd\gy ip8pah 'b( POSHYIREEHSYS s LAl s

(73) of contact areas (71, 71 "), the columnar arrays of each pair
diverging from each other in a direction toward said bottom portion; and
said pairs of columnar arrayé being side by side, and each pair

spanning at least 70% of a height of a region (R) occupied by said

contact array.

2. The fluid drop ejecting cartridge of claim 1 wherein each of
outermost transversely separated columnar arrays (73") include fewer contact

areas than columnar arrays between said outermost transversely separated

columnar arrays.

3. The fluid drop ejecting cartridge of claims 1 or 2 wherein each of

said pairs of columnar arrays includes at least one ground pontact area (TG1,

TG2, BG1, BG2).

4. The fluid drop ejecting cartridge of claim 1, 2 or 3 wherein said

columnar arrays are substantially linear.



What is clainmed is: 1. Afluid drop ejecting cartridge conprising: a
cartridge body (11) having a |ower portion (28) and a vertical wall (24);
a fluid dwop3epmed i ng device (15) attached to said | ower poTtUSON2735@
contact array (70) disposed on said vertical wall and including a first
out board pair (75a) of columar arrays (73, 73') of contact areas (71,
71'), a second outboard pair (75c) of columar arrays (73, 73') of contact
areas (71, 71'), and an inboard pair1§75b) of columar arrays (73) of
contact areas (71, 71'), the columar arrays of each pair diverging from
each other in a direction toward said bottom portion; and said pairs of
columar arrays being side by side, and each pair spanning at |east 70% of
a height of a region (R) occupied by said contact array. 2. The fluid drop

ej ecting cartrd dge-of £l.aim 1 wherein, each of . ou st, transversely
separated col uérTnar @rer@ﬁd%%ejfcﬁ}%?%éo%fee PQalggn{,ngorélr\gégreﬂrhan col umar
arrays befashert saRl colopinar eRays nchidsyer Ip@lkey cofRal ateed7190andWhkrelh r ays. 3.
The fluid drop ejectin cartridtge_of claims 1 or 2 wherein each of said
pai rs of %%QW%&%@%CH%%%@J%&W@&&% Od‘)ﬁ@m@f?b%fﬁéséﬁﬁ’lﬁ%raéﬁ%a (TG1,
TG, BGLoeR@o chntelty dihd Ho0pr ireirhagcar tridge of claiml, 2 or 3

wherein sard colum arrays are substantially linear. WO 03/029010
PCT/ US02/ 27350 16 5. The fluid drop ejecting cartridge of clains 1, 2, 3

or 4 wherein ach -of Ld col.unmar arrays Jinclud | ower contact area
(71'), and V\:hEG?ei n.ﬁ‘&ff@ggmp rndee %%#ﬂ@%‘to HAQs ﬁi §cﬂr§c‘@%‘?reﬁbi rs of
contact areas are sephloilsalll coh@nh@r arfaysCinbluges BMowbr taraadt zxbqut 2. 8
mllimeters. 6. The fluid drop ejecting cartridge of clains 1, 2, 3 or 4

wherein:  eacKligIOSediaoRD R MR PORIQRYESAIA £pgigBsaRd | ower contact area
lower contact areas located between transversely outermost

lower contact areas are further from said lower portion than said

transversely outermost lower contact areas.

7. The fluid drop ejecting cartridge of claim 6 wherein adjacent
lower contact areas of adjacent pairs of contact areas are separated center to

cehter by at least about 2.8 millimeters.

8. The fluid drop ejecting cartridge of claims 1, 2, 3,4, 5,6 or 7
wherein said region has a height in the range of about 10 to 14 millimeters

and a width in the range of about 15 to 18 millimeters.

9. The fluid drop ejecting cartridge of claims 1,2, 3,4,5,6,7 or 8

wherein the fluid drop ejecting device is an ink jet printhead.

10.  An interconnect circuit comprising:
a flexible substrate (33);
a first outboard pair (75a) of columnar arrays (73, 73') of contact

areas (71, 71') disposed on said substrate;



di sposed along a |l ower portion of said region; and | ower contact areas

| ocat ed between transversely outernost |ower contact areas are further
from sai dawbasezooporti on than said transversely outernost PCoOMES2/236t act
areas. 7. The fluid drop ejecting cartridge of claim®6 wherein adjacent

| ower contact areas of adjacent pairs of contact areas are separated center
to center by at |least about 2.8 mllineters. 8. The fluid drop ejecting
cartridge of clainms 1, 2, 3, 4, 5, 87or 7 wherein said regi on has a hei ght
in the range of about 10 to 14 mllinmeters and a wdth in the range of
about 15 to 18 mllineters. 9. The fluid drop ejecting cartridge of clains
1, 2, 3, 4, 5, 6, 7 or 8 wherein the fluid drop ejecting device is an ink
jet printhead. 10.aAecomd eutboardpdir (50} of coloome¥ egamg (73,9 )N dxi bl e

substrate (33); a first tboard pair (753) lumar arrays (73, 73") of
contact ar eaSoniagt a"?fs)(%i 2@0@%%%853 @g?%lassﬁjgév‘%gt e; WD 03/ 029010
PCT/ US02/ 27350 1744 ir%ﬁ%@ﬂ%a%?%&aﬁ@omﬁﬁmar(a?% (@8) ookcuntaat amasays (73,

73') of ~contact areas (71 i sposed on said substrate; an inboard

pair (75b) of (Tol7dhrdispeaedayssqid sybyfateéont act areas (71, 71') di sposed on

said substrate; thg col r lifa fbvessinn@hér g each ot her
in a predetermne ed'iﬁ’?lg %E)ﬁ'?é%sﬁgf%%h pa@?’gﬁcl)gcol ummar arrays being side

by side, and pasfetd@hined sipaotionigndt | east 70% of a height of a region (R
occupied by said pajirs of columar arrays. 11. .The, ] r circuit of
clai m 10 wherein e&2W Rﬁ'rso‘lftct?h%?{ 8“@)’3%’[@9 §']gf3>?yrs%i%éa%g1t%e%%@ u'ﬁma_r arrays
(73') 1 ncl ude of gychqCRcAF0] GashdiBRro FRIGEMER) suclples thesaien sal d

outernost transversély separated columar arrays.
pairs of columnar arrays.

11.  The interconnect circuit of claim 10 wherein each of outermost
transversely separated columnar arrays (73') include fewer contact areas than

columnar arrays between said outermost transversely separated columnar

arrays.

12, The interconnect circuit of claim 10 or 11 wherein each of said
pairs of columnar arrays includes at least one ground contact area (TG1,

TG2, BG1, BG2).

13. The interconnect circuit of claim 10, 11 or 12 wherein said

columnar arrays are substantially linear.

14. The interconnect circuit of claim 10, 11, 12 or 13 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.

15. The interconnect circuit of claims 10, 11, 12 or 13 wherein:



12. The interconnect circuit of claim10 or 11 wherein each of said pairs
of columar arrays includes at | east one ground contact area (TGlL, TQ&,
BGL, B&)wWOD3/029Dne i nt erconnect circuit of claim 10, 11 oPCIAISMAEI& n sai d
columar arrays are substantially linear. 14. The interconnect circuit of
claim10, 11, 12 or 13 wherein each of said-columar arrays includes a
| ower contact area (71'), and wherei ni8 adj acent | ower contact areas of
adj acent pairs of contact areas are separated center to center by at |east
about 2.8 mllineters. 15. The interconnect circuit of clains 10, 11, 12 or
13 wherein: WO 03/029010 PCT/US02/ 27350 18 each of said columar arrays
includes a | ower coriRflofabREolhFaIRRNsThenBealloNer caradtisaneaof said
regi on; and |ower contact areas |ocated between transversely outernost
| ower contact alispesedralonapdowsr portinn ebsald resien 3Bt ti on than said
transversely outer il OURLCOMARLRHAIwedR afBforlsBh TifgRRAEL Cirouit of
claim 15 wherein adjacén BN TS CORT ACt Areas o ach acent pairs of contact
areas are separnavedcadatteareboarecfarther frow seid loveestpoatiuthap.s@idvi | | i et er s.
17. The interconnect circuit of clains 1(%, 11§ 12, 13, 14, 15, 16 or 17
wherein said r dGANGKCISLY QUIRETRH (WS GAMAFHAGRS-of about 10 to 14 millineters
and a width in the range of about 15 to 18 mllineters. 18. A fluid drop
ejecting cartridge (11) having a conpact electrical |nterconnect structure
(33, 70) that ittcl uddw intgstennect eircuiifof wiaims1g whereirysgiacenidpwenf col urmar
arrays (73, 73.) of e i cal . ' | ed on a rear
wal | (24) cgp?qqii areas ?gr?(ﬁééénct%alrg BPESIGLCLBAS afd depafdtdd HntAS

~ center by at least about 2.8 millimeters.

17.  The interconnect circuit of claims 10, 11, 12, 13, 14, 15, 16 or 17
wherein said region has a height in the range of about 10 to 14 millimeters

and a width in the range of about 15 to 18 millimeters.

18. 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.



