;e3ei,i$"6T,[ i | NTERCONNECT Cl RCU T BACKGROUND 7 February 2005 j1) This
di sclosure relates generally to fluid ejecting devices) and nore
particularly to a flexible interconnect circuit for a fluid ejecting
device. [2) An ink jet printer forns a printed imge b inti a pattern
of individual dots at particular |ocations of an arrayyggéPﬂaaggér t he
printing nmedium The | ocations are conveniently visualized as being snal
dots in a rectilinear array. The |l ocations 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.
[3J 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 ejecting nozzles. The
print carriage traverses back and forth over the surface of the print

medi um and the nozzles are controlled to eject drops of ink at appropriate
ti mes pursuant to comand of a m croconputer or other controller, wherein
the timng of the applicati NTERCORNECTICIHCOPS is intended 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 nechanismw thin the printhead my take on a
variety of different forns knogQ%?@ F?R§ﬁ¥skilled in the art, such as those
using thermal printhead or pie @ echnol ogy. For instance, two
earlier thermal ink jet ejection nechanisns are shown in commonly assigned

U. S. Paten . 78, 584 and 4, 68 81 .In a.thermal sysfem an ink

by i or 18] er ThisnBISPARHE TEIES. GEMRTENG (Bl Aiecieh Srriess: FH M07e Fapr uary
2005 2 Chﬁﬂhﬁfﬁly't@adbﬁﬂ@&ﬂ&c@ﬁié&ﬁ@&uﬂf&%&cﬁej@étlnbldéelcm ate and a thin film
substrate.. The thin f||ﬂ1§¥bstrate txgﬁcalk%Plncludes arrays. of heater

el enent s [BlichARdN% Igt RTIFIET forP3 & REnERdy ting;a patten L INANHE i zed to
heat i nk getd bi ﬁamlb@awm@ﬂdnéadfla?ﬂaﬁé}ﬁ@bﬁdﬂ folJre phtaigi mgdiumn Tk droplet is
ejected froma nozzle ass ci.at th the enerqgi zed heater el enent. By

Skt ect | VIR AG STHGRRG, W brehen CendSTAIad Fhe HESAM VS Yact oss 1 he

print medihgmpcdtioks dlf@@@fné\mﬁesew%ﬂe'dopﬂbﬂxohbe"Mtlﬂﬁsltlﬂiﬁﬁlr @mpnﬂal@ pattern to
formthe _desired i na Certain ink jet printers enpl oy di sposable

print cartHd SPWHQS‘XP%mPﬁﬁF@c@ﬂVWNEH eptey Ylinghaf & edlieer #&%8tion with
such pri pPatisnd with BstsBeRel for a reliable electrical i nterface bet ween a

pri nt cartrlﬁgg and the printer in which it is installed. BRI EF DESCRI PTI ON
OF THE DEAw J%ts]ﬂnﬁﬁ%p@a\ﬂam%@gctmd/%@mar@r@p@pf ik eondp ®eIpHskd i nventi on

Wil r eamédmnbea:ﬁpwp%‘au,ah&ﬂm@ya nﬁév%@réspﬁfh'daln%e' fhat BEpp¥is ddeop t he

foll owi ng detailed description when read in conjunctlon with the draw ng
wher ei n. NMos§ AENG caftriggesaeachhbadng dnkpgiecling nezalesawalhep BHRfpeftiadee vi ew of a

printer haydges aaapmp#oﬁn%%nh@%rﬂaee \ehfhe*ebnﬁf mefRt, a‘ﬂ@%é’ﬁ?ﬁlescart ridge can
be installed. [7] is a schematic perspective view of an enbodi ment

of an inRrg @IHUQH@dwtO exemtdmp@gé lﬂHﬁtapemwrlel}silm&wurmhtq ommag)ofF| G 3 is a

h t f FIG 2.
[sg] eg?G' § ﬂ;@&.ﬁé@ﬁ%} oRa! aﬁu%%ro 5#@% ahehmx. g{hb%gﬁ@arubﬁ 'of?ﬁat of PG doe

emati c om an view O
of FI G ik dragy isppignder t%cqr%emqwgl the nedtew of mx@waheamagﬂmement ation of a
f1 exi bl ep@ied UithpicaBf at;n@ra ?'d?troﬁgrotf rplx‘é&eargfpnﬁ{e@ m%ach%ﬂe]verle%r SA IS a

schenatlc detail view of | ement ati on | exible circuit of
the pri ntcaRaPh V\ied@réwt(ﬂarrpg@ bhe pamcular ink ejection mechanlsm wuthln 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



[12] FIG 6 is a schematic detail view of another inplenentation of a
flexible circuit of the print cartridge of FIG 2. 7 February 2005 3 [13]
FIG 7 is an unseal ed schematic top plan illustration of a primtive group
arrangenent of ink drop generators of an ink jet printhead th an be
incorporated in the print cartridge of FIG 2. j14] FI g%e%r”?%’%éoichermtic
el ectrical block diagramillustrati n% the el ectrical connection provided by
the flexible circuit between the prifiter and the printhead. [15] FIG 9 is
an unseal ed schematic top plan illustration of a primtive group

ar r angenent . of,piAkis F<PBs QERAAIN0S foLfe @iied plafe dndka fhiri filprsubstntad t hat can be
i ncorporated In the print cartri,dC%e of FI Cif 2.te,[eg erﬁls%xch%z%é\ﬁ\ a schematic
per spect i vel e B TP sthytrals Rically pqidgg 8mays ¢ g PR § 1. [1T] FIG
11 i s a schewnstiistofsvaith ek evattivepanengizedtoheat inkiwithin the dapaaizatioriof t he pri nt
carriage of FI 10 18] ,FIG 12 is.3. j J per spective
vi ew of t heChBF"i%ﬁfs' CE‘J{PJI;'T E 'n%fari:'lnédlr?e)e? '%\A%}[gﬁg?trffgﬁ'_c:g?% %%Iegésero@%F]eg the |atch
assenbl i es wigtnbe asherdizédheBleGelei@ni. sBy selettiveln enesgigiag thealer eleBnsper specti ve
view of the print carria . ' thdAQeshtéiNa the latch
assenbl i es aﬁ@hﬁ\‘?ﬂ'&’. eTJZ'M Iagfsgg%}pgl?igmg%m@.ﬁg% ?’?p gg%teirj%nal e?evati onal view
of a chut e mintdmeditohin apatierbitoyfooh thetdesigd imegdearri age of FIG 10. [21J FIG
15 is a sc ti N Ve WS L@t diddGs At BRNtOEartrdged Ahgtha@ssenbl y of

t he print Etgf‘rii gégﬁh?ﬂwg%@;m%@ I}S%déb?m i?ﬁg schefgrgti C aécti onal

el evat i onalreripesy Wherpemphit andof cqngisersiipmwith syqh Ragter e e BSedI97 31 23] FI G 17

i s a schemabidbics@edtiin MerRbedavbanabriticatyidge and Sledeinioain windh inischut e of t he
print carriage of FIG 10. DETAI LED DESCRI PTION OF THE DI SCLOSURE [ 24] In

the fol | owi'™3e!¢dt ai | ed description and in the several figures of the
drawi ng, like elenents are identified with |like reference nunerals. [25]

rinter 114 partial Iy REERETERITRMGE AR BRRINGE TS " ® saor Terbved. The
printer includes a case or housing 115 and carriage drive notor 116 nounted

[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 camiage 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. 3is 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. 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 cartndge of FIG. 2.



7 February 2005 4 on a chassis. The notor drives a belt 118 back and forth
as the drive notor reverses direction. The drive belt 118 is attached to a
print carriage 119 that scans laterally back and forth along a carriage
scan axis CAfromleft to right and right to left. The print %@géiage 119
contains one or more externally sinilar thermal ink jef BYHAY tridges 11
| ocated side by side. For exanple, one print cartridge contains black ink
whi | e anot her has three ink chanbers; containing nagenta, yellow and cyan

i nks. The horizontal scanning notion of the print carriage 119 is guided by
a slider rod 121. Located in the rear of thf alrri qge ri]r‘n:!‘ll%ei Soufn encoder,
not shown, [3ht FiGadis an yssiled é?heé}?&‘bWBrp'afgt"‘isﬁaff fd"provi des i nfornation
of the |ocatjgneRnt BE ik dRlp GaRdrhBECOLEN Ak getgprdrtieeadathpl agre kexi s CA. [ 26]
The print carrrage 119 includes a tyidge |l atching systemthat

consi stent | yﬂcgﬁaraé?é’dw‘&tpém%‘ﬁgﬁ?ﬁé%e print cartridges 11 relative to
an or t hogongil4} c ¢as d8 nab eschgrastenelsdiinahblpek #iagram iPusakind1§e elgelicy axis is
parallel to the carria 1S pirel he plirtermd &hd @intHe@d.and opposite
a paper adv&%@%&t%oﬁcq?qﬁ%?%g% 'g&é‘g?égﬁ'&§piﬁori zont aﬂ y out of the
printer 114[15%uchGthiatant yrsciednchematixtop piparifustrationRf @ PEHPEI9WPane. The Z
axi s extends vertical KXY i@l gHnheal Aal BRafeer ri ng now to
FI GS. 2-4, ?,ﬁ%nggmeﬁfo}ciélr(to?«?;%jggrgéi’%éf%nggﬁ i%cdl a’ﬁhy i ncl udes a print
cartridge bidyrpomtgsrin edriof caatridgaef @14 24, a left side wall 25) a right
side wvall 2B a diE o is Wabheriatic pRRPedivd Akl eNtheplint caBiaphafithe piterdes a snout
section 28a tﬁuat supports an ink jet printhead 15. Atop wall or lid 31 is
attached t ooth&. ipper edges of the front, side, and rear walls, and

i ncl udes MapEy NFIGY 11 isRSscR@miatiatront xleeatibnilajewndf ¢ traitd anshipichelithei de wal I's. A
| atch catch of feature R50,is disposed-on the lid 31 close to the top
boundary of PiH&2rage ol l"¥4. The latch feature 50 extends upwardly from
the top wal |43l REI12 Bel suiematic partiitear perspective viawof Beprghepmadeear war dl y
extendi ng suyface 50¢ .that, .inter front latch surface 50
at an edge §W'%a§%“@%ﬂ?ewna%? a&ﬁ%@ﬁé?%&bﬁ@%ﬁ%@mfe,_ the front latch
surface 50afisy [FeGpthidiacachematicopartiabfrpitaerspedtive ViewtohtherRigt (REHadey ext endi ng
surface 50C jgsn~a ; lafeX heRhbliskremeadad] y and rearwardly from
the top of ?éef?%ﬁmﬁ%%'ég%%{g@%%. Al ternatiyel thed LEr war dly

ext endi ng s[R0l a(féGo1‘4ish%SF’&&'M'CfS%‘PO?'ee"E'éPP"@LW'ﬁWi%@ éfu fofi z6ntal 7
February 20Qembiidflirafinb@ariagesofiFid.ustrated in FIG 3. As described further

herein, a lafch pushes on top paortion qf the. f r 0. Dependi ng
upon i npl entil atFll') n P& P%”ﬂ%‘f’t‘ﬁ?{h vie ‘?hae p@%&é&‘%%r agg{hgoﬁtcgr t he
hori zont al gghehBeof tprint §RBdgelad€¥E.60. in the vicinity of the intersection
of the left _sid .25 .1 . : ehuld 6F tAe PRntnt head
cartridge X[%;i ?'eé\giéu'r?]a@ah?%g{l? ?@én%na%é‘e%ﬁgig@gla?fﬁgi dge Y agi s datum PY1)
and a firstcpriagad¢fdd@ Wartridge Z axis datum PZ1. Located in the vicinity
of the intepsectd@Mmof alsBRerhdttectvhsieievaionalRfew sfacsidensdll of a4hated snout 28a
are a secon éri nthead cartridge Y axis datum PY2 and a second print head
cartridge zoH £ B £RURIPFT 1CATE i 1 ¢ printhead cartridge Y axis datumPY3 is
| ocated in the upper portion of the rear wall 24_ The print cartridge Y
axi s datums general |y, b BR seRIEtolk b THE BIsceobugEr ed to be generally
orthogonal to the Y axis en the cartridge is installed in the print
carriage 40. The print cartridge Z axis datuns conprise |ands that are
configured () bg, ganesakihy detdibeesgibtidnoaridnia the asevaralfierest blethpr i nt
cartridge is installed in the print. [l e print cartridge X
axi s dat um LEHPE; '§‘§se?e<§"q"§§nﬂefdr?§{'ﬁ%sw 'tgiﬁr;] rleg%e‘r%é%%? lge%tél' “general |y orthogonal
to the X axjzs) MReferiidfengs itatFiGant sirdgetially depictad! [tetein s RMpi§int carri age
119, As desrl et BGTolBUa) nd WAR ill3liiToalihg dder Ritidied. dgweengage

9

correspondi atu In"the carriage. [29].D sposed o he r wall 24 and
on the snoul NEICHGIyIes ZRERSETON tﬁ‘?és‘%?l%ﬁ‘&‘\/ﬁ"fagﬁé’%yes mgtof Hééfbolurétggi rcuit 33
that waps around the intersection of such walls and provides el ectrical

i nt erconnection between the printer and the printhead 15. [30] FIG 5 is a
schematic depiction of an inplenmentation of the flexible circuit 33 which

i ncludes an array 70 of contact areas 71 that are contactively engageable
fromthe near side of the flexible circuit 33 which is the side that is ,
away fromthe 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
di sposed on a portion of the flexible circuit 33 that is |ocated on the
rear wall 24, and conprise electrically conductive areas that are
contactively engageable with correspondi ng contact bunps 139 on a resilient
contact circuit 137 (FIG_ 13) located in the print carriage 119 (FIG 1).



[32] The outernost transversely separated col ummar arrays are al so
identified with the reference designation 73" for ease of reference. Such
out ernost transversely separated columar arrays 73" can have fewer contact
areas 71 than the columar arrays 73 between such outer m)st tr versely
separated columar arrays. By way of illustrative exa %br”@'é ﬁ&gut er nost
columar array 73" includes five contact areas ~' 1, and each of the other
columar 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

out ernost col ummar array 73" includes six contact areas while each of the
ot her col unpara @=kays Tﬁén’m&irvbﬁﬁé‘s hhvelt aug eackomtd farth ay Ihe Btivei matbudes seven

1 1 Addi t I, t d |
arraye 75 ivitiolfe Wi B LA AR I o
et ween Sucicagligtierany badxr |®Iny a5 SO e
out er most tfﬁ&‘?%ﬁﬁé%&«ty Tﬁsgﬁﬁ%ﬁ%ﬁngﬁa}g{mm&a{%f ToxiSRAIY inHa?005 73" can

have the sa nt ac reas urmar arrays 73 between
such out er nthermalriginist pint eanridgep A dacated side bmsige. ior gyamplp33e ABAEh col umar

array 73 Sp@éﬁndgé doB@ins b?&%lm whiteahtithed has thr&d infkhéhagiteld &ﬁdalrﬁrﬁﬁt angle R

t hat encl oses e array cont act_ar eas and _ defi pes Pal |on occupi ed
by the cont E@ﬂe@?eﬁ'o"?P"dW@ Hﬁ?ghﬁhequéor@%ﬁ&?%'quwg‘?”t? tg BS/ way of

SEGCI fic exaimhss ?’lﬁdﬂe gGiIBd by‘:&tsna@:cfbangi euﬁ%hﬂﬁn meheaugdsftthé-icarnagehe range of
about 10 to, 14 m ers Wi n e 0, 15 to 18
mllimeters) iLgl'I‘Fea?n(ﬁ"&H{B tQS" 8‘?"?1 ‘Y‘%’?FS" taPBE ﬁﬂ(r%g%?ég% 1%gbé(;r&jt .6 to about
. 9. [34] Thﬁroaﬂat mtdrmaticnae thd looét:dnh:éﬂmnrstmmetmarwvertbetqmwpar ated
columar arra can spaced center to center at about 2 millinmeters from
an adj acent ’S%ﬁf\act area in its columar array, for exanple. The contact
areas 71 of [ZtGMe Thet prinfosarmiagearid einsledas @epmg%da@blnarrﬁ)&ﬁe"‘arthdys 73" can

al so be spag ﬂ%qngt&cﬁr%@)ﬁgo%oﬁseﬁé £ Barttdg8d Qat Riativd1aé apbout 2
mlllrreters oma acent ntact area in its_columar arr% The
an

contact ar e@zﬁwmnajfcoera@ﬁtecﬁvst?weshoyﬁm RiGS 2@8 dAndie & 45/ parall be spaced
no closer %nih%rcén@ag‘éeé&%ﬁraxfshamh@bpuhs Is fardiel hd RY pr@oi.re%npaw ot her

contact area in its columar array rnatively, the contact
areas 71 of auapse gathywhich orgxamplg %‘@“af’n‘?a?mggbya%t %f3t‘ﬁ8é’ﬁ'"165 i%aced cent er
to center cédRbehat X abd)U'taxbs7deﬂrhé ld meeizeitsl planem Tiney Zodiscexteralst act area in
its columar ar ay A cog r'ea 71 in _any columar array can be spaced
no closer cY¥REHY.gheaeReld? Mt PlaBkut 1.7 millineters froma contact area
in an adj ackem} (R&fanmnganovano dYGST @rd, ehapphtecartiignn 11 amerenpaiticulatiyea 71 in any
col ummar ar;ﬂ?\}fdé%aé‘ Jﬂﬁcg‘rﬂﬁ’iﬁ? ébtrr?'nséd)o ér“w‘ﬁall“é40§‘i‘éft dideRaed®odt 1.7

mllimeters froma contac @{9 acent columar array. The | ower
cont act ar efight Fitle vesfil ?&dPé%’éhWa'baﬁ@dﬁb muwal?8 that ipludessa sARthe separ at ed

by at Ieasts&t?&méh&swdds%w,@t SiPtHeRd 15, mfb@Ma%rhd\hmraﬂadweuely, the
| ower contact areas 71' adj acent Balrs f cqﬂéilggpar arra%{rZP?S can be

separ at ed H§ therpef ﬁ%ﬂ?sabtaﬁfm » $i0¢rianfl oA wallssanddpgiuges pargigy, The | ower
cont act ar edsthaflextedd md?em!:mleumaanms:uayvauan aethveatah drifeataretS@risnst
Lransver sel yo 20abAUENaCA! JBEAE 1R GRYSunfdy I e B8 il 341emefis@m  he bottom

wal | than t ower contact areas out ernost transversely

separ at ed deptuima? extepdsyupwardly figm terdge walb By and ieelydenet redrletsRt areas 71
can be at tsln.erasawa dhcsaaéwﬂarhrywmédamgtw&ademowal\ét)mtenseuba;e weanfbe at

di fferent st.a botto | Fepr [ 35J

Dependi ng ﬂﬁbor{r Ihp §cehrr§‘ﬁ'fn°%|h%)n P?Brr%ggg%ua?cfe 5‘% %2 H%%a@@%%%s 71) 71 are
el ectri cal Ie}amehnw feeht faich h@fq&ﬁlﬁﬂahéa)@mbpd'@léﬁideé'ﬁ Vg Xlrdleshgeneral |y

i ndi cated By,tBRy @:ﬁﬁdﬁm@%ﬁﬁ?&%cﬁﬁ%'rémpeysurfﬂé%&%&@%e& bhvirdiges are
preferably di sposed on far sid h | exi ble circuit 33, which is

the side agj’&f’r@?“"‘laﬁ’éV P the tppeofiBaIontIAlEh swiage 28an SNEMRYRY- 722 on t he

print head l&arvEidly edendijg3ulaka dfltke Idich feh@recadit asrbpriseeadoiizootalde primtive
sel ect contact areas P1P16, address signal contact areas Al-Al3) enable
signal contact areas El1-E2, a tenperature sense resistor contact area TSR
an identification bit contact area ID, and ground |line contact areas TG,
T&, BGlL, B&. [37] Each of the outernobst transversely separated arrays 73
can include a ground contact area (TGL, TQ&), while each of the col umar
arrays 73 of the inboard pair 75b can include a ground contact area (BGL,
B&). The ground contact area BGL in a columar array 73 of the inboard
pair 75b can be electrically connected tv the ground contact area TG 1 in
t he cl osest outernost colummar array 73" by a ground conductive trace 79
that is routed close to the columar arrays so as to be only on the portion
of the flexible circuit that is on the rear waII of the print cartridge

1 o a o NN 1 T I I =



electrically interconnected by ground traces 79 that are routed close to
the columar arrays so as to be only on the portion of the flexible circuit
that is on the rear wall of the print cartridge body. [40J The ground
contact areas TGl, T&, BGl) B&Z of the flexible inter%gq?ect §' cuits of
FIGS. 5, 5A, 6 can be in different locations, and can DESHH¥¥PEBhnect ed by
conductive ground traces that are disposed only on the portion of the
flexible circuit that is on the rear. wall of the print cartridge body) for
exanple. [41J Referring now to FIG.57 set forth therein is a schematic

plan view of a printhead 15 that can be e npl oyed with the flexible circuits
of FIGS. 5 andad®A0cHsdlysiaigd it Bnbs de%b%? fyithar efeiny adateh pighes op

generators 4 aa{ob%a%ﬁldfﬂrearaﬁhuéémﬂetsm Cﬂepe%hwuﬁdn ifpleentalidn thaach col ummar
array is arranged in a plurality o r'mt'é&%{ ,such that all of the

arrays are AROSREJS the g9 WT?%«?OBPUEBQO ‘exanpl e. Each ink drop
gener at or ceg)r i (sRStell 1 the XRIFity of e i@ tddtibn bitke thftajidegealicasatear whibr red of a

I k : heat dri ' ' B f
M ustr at ] veseRdiprd 26 ae R Grad itk e Souly PXE sl SRS o kY ceu
slots 71 | ocatreide atpds @ntumt et cankjmmarpnameaysart‘mige)‘rz axskdaieroPZdener at or s.

42] The i d t f t chabl
Coupl ed i n bt ot GeRy aipeduPliEcidh oh IR, bt Bt dF 2884 (Ha's g
P(1-16)) vi an@snags2fa ateeal second pmnﬂmageiaéodgectﬂn%ﬁ:ﬂafamng% [nd F.6) of t he

flexible ci %H)' Eg?rqmg\%qowgﬁéé aQr LTRSS, rArtﬁVd gﬂntﬁ&atc@h%epfréﬁ tive groups

PGl) PG3, P er out board col utmar array 61 contains
primitive gﬂ@tup\sprmdpcareemhepm portien ef theysar wabdthr thedwpt GaES9Sr 1 ay

i ncl udes priynglid U@lu%%éraﬁ’@omﬁ’u%ncﬁ@at BeBonnkirke t@B@tgbﬂémmboar d

columar array contains primtive [43 FIG 8
nmore parti cBT‘%/\‘?QOVa@%F? Y 8xip pvhgn é’?en%”f'ﬁ?é)ee'a "g?a(gﬁ‘? GJ%%P"'?CSE'I?Q Qgr am
il ustratinghé henetatidge czadax.s:aameetooemnw vidsl ereht laye 'cmﬁgﬁlled)wbdee circuit 33

bet ween t he r er and h i nt hea int control
devi ce 43 hf qﬁ@}yé’ng?ﬁﬂn@ Og'fen%?x'?/gﬁ%dlp ﬁ?t%a%ﬁqn(}ggofd'bge@!s?u%gﬁg g{?{)r and an
enabl e genecatiage 1The Bwupds cirtidgs \Xeaxmrda@m COmP!@&acmrae’gs‘hgfeﬁerat or, and
the enable GshElal LRk G b bl ggxérgﬁy &mog@narwrh@max.@dﬂéreﬁé [Sin0adidge ANd enabl e

signals to to printhead via the contact bunps 139 of

the resili emtaﬁ%v‘a‘f!@ pamtrcemaseﬂéf? ¢p|descripsy fyrhes herpin, B‘Srﬂa&‘é'ﬁ Jel'y engaged
with the Comba:ehnﬁe%a@a&e]co%sédhemgIdammblnethélcémugé 33. [44] For the
particular exanple of ‘a printhe % %{ln S|xteen[€ g t’ ups PGL- PG16,
si xt een sepHPht @'WPF%”I: p,r%q{twai} §7a¢ gn Bie sppptReey nei g4 h‘@ g?'gnal s P(1=16)
are respectweiz& igp4 awtilsle diraditad3t thet yaapsraiolivethedhtesectioonsf auth wallsas P1- P16 to
the primtiy ro 6. Thirte I's A(1-13)
are provi dedn rovaég gl?aelsGi‘erccg?lmc{'(% %ﬁ%%ﬁ%%ﬁ?ﬁq%?ﬁ r'Ecﬂ\}\lrt%elgnabl e signals
E(1-2) are provided via the enable contact areas El-E2. [43] More
particularl IBoPS s @ fﬁl; %%Eﬁérﬁeﬂﬂc d@ﬁi@:"b%%f bﬁ)@r&ﬁé&ﬁ%ﬂ of 16 itk i@ circuit of

FIGS. 5 or 5A and print head rimtive sel ect contact ar eas

P1, P3, P7,33svhigh t”ﬁ%'d‘iﬁrlaﬁo%{f‘ﬁ 5%0( OPB’EC'OF'EEBIUrTﬂ’é‘r arg coUaCNEl o ectrical Iy
colnnect ed t@gbb@amwtr@ﬁmwh@rsmtormf@mumcﬂeb wikE3s tHeGide B@Ss Pr i ]rn tive

sel ect contact re P12 Pl t. 5a o

col umar ar?d/s 4 eﬁaég e RegYy Y %8'8?18? gle’t“g'g cﬁa}“?éﬁb%éggb&r%mtl ve groups
PGL0) PGl2,th®GadridgPGbay isRallad tbewssiel ébe codant acaas At @@d'ﬁz’ﬁeqbnn P9, P11 in

t he out boargd pBabh of IRe %Eﬁbl&%@@%@b@dhét%'l&ﬂ&%f&w mrel Féal W4 297 aHPs PR, PG4,
P&, PGL1. Primtive sel ect contact th.?a PG, P13 Perjg&oft the i nboard
pai r 75b ar@ P EECEgalY CIABENE FreS 't?'ﬁec"ﬁrﬁ(‘}h‘ﬁy 21E S "BG13) PGLS.

[ 46] Ref er rdongsproding @ohta. binpss €19 drontrésiliehecaitart icecut BTHEMRLT13E pl an vi ew of

a pri ntheadoctred idhe BAR A%ﬁ,aggﬁhay(% . By b or SR efdrhitithe Of FI G 6.

The printhead 1 nclu i generators 40 arranged in

t hree col ufgaipleafifcyy ds Mme‘Eéch?' 8@1’%‘?5‘?5"31%%{&? |%S BOYIZISERAVING & plurality of
primtive groups such that all of the arrays are arranged in printive
groups PGLl-PGl2, for exanple. Each ink drop generator conprises for exanple
a thermal ink drop generation fornmed of a nozzle, an ink chanber, a heater
resistor and drive circuitry. 8y way of illustrative exanple, the ink drop
generators 40 receive ink via ink feed slots 71 |ocated adjacent the
columar arrays 61 of ink drop generators. [47] The printhead of FIG 9 is
el ectrically connected to the printer via the flexible circuit of FIG 6 in
a manner simlar to that shown in and described wth respect to FIG 7, but
with twelve primtive select signals P(1-12) for the primtive groups

PGL- PGL2. 7 February 2005 m[48J The ink drop generators in one of the
prrnltrve groups. (PGﬂ PGﬂZ) are thus smntchably coupled in paraIIeI to a

o o I T




7 February 2005 |z that extends fromthe rear wall 135 and is generally
parallel to the left side wall 133. [52J Carnage datuns CYl) CZ1 and CX1
formed for exanple as part of the base 126 are | ocated at the bottom of the
chute 131 in the vicinity of the intersection of the 'fﬁ&t sidz Il 133 the
rear wall 135, while carriage datuns CY2 and C72 for e ‘?ﬁf\’%’y ge!%art of the
base 126 are |ocated at the bottomof the chute 131 in the vicinity of the
intersection of the right side wall €34 and the rear wall 135. A carriage
datum CY3 is |located on the rear wall 135. [53] A resilient contact circuit
137 is located on the rear wall 135 of the chute and contains el ectrical
contacts t hasndstveupajiech @gaéchen theofer eide Hieiroh gné spearassomedtiAd™s | ex circuit

33 of the print eart fihAGGidhL of BEcdrRgitve phiker’ 044 BE bothétediirbmBy f urt her
functions agu%t"rafe:es%{hgﬁ‘tg&éﬁr%n%et t?at ur%ese'rt he print cartri dgﬁ datunms PY1,
1

[ r
PY2 agai nst near sideaglthd dlexibls cowait. loyepc rpefdatign, the ceﬁ?grq'ﬁ@se is
i nstall ed. BYmpRse &Indbdtvél slcad ke ¥ pértygstin therflesiblel sbstratonTlet circuit

137 i fl bl t d {1 th
i exi bl 6 ci Fenlnet ahee (heat bty oasoy ook REAr PATLARGRFPICE 6 "F e

| ocat ed adj sewiMdd &dikers,iogbdms bitier skmpe. 134, and functions to urge the print

cartridge a fromthe right, si . ; X bfsids0 that the
pri nt cartrmée Q?H{%Me%sﬁs%rﬁgﬁ?&@hg‘é%%ﬁ%g ns‘b%ﬁa%rrilage dat um CX1
(as shown i by kid6, trdiGyerséip Sdparaiedtalumpar asayh’% pleontast preesdl. Eadh i s a shaped
gui de channel, 140, ' c I 8 ddsBst t8 hedbotiohe 1 d 31 of
the print Cg?lfjngb%rr%?ﬁghg&gsu?‘@é? ﬁi"‘%ﬁ?‘{ﬁ"ﬁg‘g at_an aggroogr; ate el evation
and pitch (eall obthetrriohdariofge and is alspridentiedydha refgfancy degigaatio ft1h_e cartridge
'S | .r‘se”ed{orse%s@%f ferBhtedepy PQy EEildtaf\@CexainpleOtHel@igaae aabysvizi ni ty of the
carriage datuns. By way of illustrative exanple, each %ﬁ&ge ?cyannel

conpri ses uppebe avistangallydineasi [The galgmparpIGYS inJUrp IR I'6?“havi ng

appr opri at ey keSairl BdrofbCTHR 39h e BT Solirtiee affbys 73l Ohs smansirbree upper par t
of the front” portion of chute 131 and oﬁnlocat ed bov% l%)t}%vg ,fde channel s

140. The cr 6% bpdhresrRANE 0@ 79 i YreolmPhaT %, [ PAFE Pri6M above, and
further prevsiisassH9ads Bgcdifact ieasi The pairs I78a,i78c bheoheumnarayse’Tart ri dge i s
forced too lowin the chute. . 7. F ; 4 bsicagsch at the top
of each chuf@"R%Ff ?“2“5" P?{ﬁegh?ea}hgﬁggﬁé#g%g%%géa%(lé%‘] %‘ and FI G 14) that
i ncl udes a pait ohcalunypoptraysringludss tweelumrar grays: 2 that divarseiFEyeasP a hi nge 153

to the top gff Rand GRltiditbivard e SétoRSwaIr B citiggabl y rot at abl e about a
hinge axis that is parallel to the X-axis. The latch S%@?&%Hiﬁ m 151 is

general |y LE2hapde awisrnes) tangverssly seegyated suppf@mayy ¥RFS 17 0m t he hi nge 153
and a Secongith Qe H5brdacé RatiqRAbE TS fayenee alf IryfecoumneSuthyouterwst he di st al

end of the first leg 151 a. latch 0KS.. e ends of the
second | eg g[grisvsrspgrgsegﬁraggiqq st eﬁg)fsa?s%g%?w(ﬁ Elﬁ’ggg&dﬁ %Ztt%]t;eﬁrgb?ront of the
S |t ?e \r/]valjl f &?ﬁ,th?%élumh&_&na&s r?i3vh1itwiagi E}ﬂmmﬂﬁmwmfv sfg_érafeé’ Ip| vot ﬁl |y
attached to_the |l ower.s , & RiuPhi &ayc! amp hi nge
161 that i sc%]?rg?) ‘sCe s’féﬁ%’fﬁgﬁjpﬁtcﬁgam%%%e ui53oand ulpar al I%f thereto so
as to be pi (3tintiudesdivesortactareas 7 h@nd|edah ohihg pUes LPUMPALRTYE Saral l el to
the X axis. indl@e£hiasant big varitad 2feae 1t € By vag engreaiic yxanmiarad shéwen whut e r ear
e R R e e i Bt

pi voti ng cl sixprohiacyereaxivéiild leacic lofitie biboke colaraar | afrays JScket¥senathepri ng 163 to

pi vot away égtgm&ﬂgrriaﬁtﬁhin@iﬁégs]sélen SSrRE arkhS AdUitRINEIRE thesdutidmost t he cl anp
lever 159 Iimt the rotation of the tr mth%latch arm

¢k lever away fr
151. [59J ArngMersely meparaigp Solhewgr Sf’a‘tsh% G?%F%Ne B8 T8O Che pi vot i ng
cl anp 159 f®an pres Bblo@nstomtaye 73 tHeavdenpsupio buteomos{ 5tsveB8l' separbtedhe | at ch
feature 50 of the print, cartri : [ d 167 is an
ext ensi on T%&”Pﬁﬁfgﬁy%vé% S%?ﬁ@gﬁpéﬁﬂaﬁéggggSH?Tgﬁggﬁgngﬁﬁ?tégfront | at ch
surface 50a of the latch feature 50. [60J The pivoting clanp | ever 159
further includes tracks 171 in which a sliding clanp arm 173 is slidably
| ocated for novenent generally orthogonally to the pivoting clanp hinge
axis. The sliding danp arm 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 land 167. [61J In use, the cartridge 11 is inserted
generally horizontally into the chute 131. The guide channels 140 control
the el evation and the pitch about the X



7 February 2005 14 axis of the cartridge 11 as it is inserted into the
chute 131, such that print cartridge datuns PYl, PY2 nove over the
correspondi ng carriage datuns CYl, CY2_ The latch arm 151 is then pivoted
downwar dl y whi ch causes the sliding clanp I and 177 and %gbe %IH%) j ng cl anp
| and 167 to eventually engage the front |atch surface [0 (#p portion
(50b, 50c') of the latch feature 50 on the top of tf~e cartridge. Continued
di spl acenent of the latch arm 151 causes the sliding clanp 173 io
resiliently push on the latch feature generally along the Y axis, and
further causes the pivoting clanp 159 to push on the latch feature
general | y aV3ngnthaes thesaime. nupther pliedntagbareral 1 ¢S eoipmMneeaNaygxi s

| ndependent , gl LG RUHrABAGIAL lotsch | sapsafel eoigmpsi draydhe push al ong the Z

axi s causes he print cartridge datuns PZ1, PZ2 to snu agai nst the
carri age dafidls EazZh colgpmar Bay pds$Pags @hgeetshéo% el ?\g 'Eﬂ%@%g fﬂbe print

cartridge tQmQhe‘éPFect%h@HtR {HAe enticish awesemray iaa&omm afak 1Tt a@dlﬁ‘efnedge dat um PY3
snugly seats agalnst The carriage a71 Iﬂ] The re3| ﬁ?ﬁ act circuit

137 i s | ocafesipnseypied by @s&ge‘aﬁtr?éeaﬁn nt %3?‘9?5'&5‘@%3? PY2 to seat
snugl y agai @&y of dpecii@Exdnile tl@kﬁﬁrmle&Yégtar@éZ? whea heiglet Hhinithe rapge of | dge dat uns

PZ1, PZ2 are ged the ¢ Sk of Kout 38dot43e Print
cartridge dab ?}&g‘ ?Wm'lpmeters % ?‘ﬁe\gﬁgrglgige dat um Cv3 [ 62] The | at ch

arm 151 is fmlhmdstens ahepeuantedwnctbh eﬂga@ebetlnéanga AbH S MU Ri th the | atch
tabs 157, wpigh Ll GURctHEast B # oblbAfR! [aRFedd sapfabomihnai ing cl amp

| and 167 toconti Rua y press agal nst front surface 50a and the top
portion (50braBos %mpﬂpﬁﬁé@@?fdﬁ Cﬁ@a'tﬁlraémﬂ(? BAilgeters lemengdaconly es so t hat

the print caihrhdas, ﬂ%%n%lan&’ﬂor é?cX.%plePZme d%z&caa:eawﬂbf twal |y engaged
with ttie corresponding carriage datuns %de afé' C%Z The wire
spring 146 puismeest trRBS\EERe ﬁ?ﬂj’é”‘t@‘eﬁ@\"ﬁ??’ a'EﬁVB (AR Aeo¢ §b§o that the
print cartrigge @atdnierPatliess tﬁd?ﬂ@ﬂ wreateg agmdabisut 12 trillmeters rfragendat um CX1.
Thi s di scl osure has discuss uid dr t fehaving a
conpact el eBfipparhponiaft ggegérhﬁ%%o?urgqa,r (S ngf%g&%%]ﬂ tﬁ\% éa|rc|'r?g)lgu des a
plurality ofenfmifgcdiuhar affzlys 73 3an befspamdmumosealceragrsto(cmter @) of

el ectri cal Con al% Pﬁ%mgﬁrs(ﬁgm aZn} &he‘#'cﬁﬂ ggr}) fis rc@l%néi\‘ael:r'ray( 44) of the

cartridge. e foregol ng een a escrlptlon and
illustrati oexamhples p/&ttarriatleelertb@dﬁ)l‘rt&h?§a%?1 Pﬁr@Ch el ba reraaining solmRY

modi ficatio cddNBh@h @ ©Alr DEsMBAR aBYutRer AlRRtsKirbimed in the art
wi t hout depgf?){gr?gogﬁg%g?ﬁe scope and rs irit of the_ jnvention as defined by

p
the fol | owi Ay @h%[lcﬁ%tad area 'Féfﬁrca'bl’f"?a’?ﬂéﬁ Apoptagh alee (HAAY P ed is: A

fluid drop girgfddne sﬁééédrdod%eﬁééﬁwrrtosdeﬁ@rthan ebsutni7dgtimetedyfr¢rd 8) having a
| ower portion (28) and a ver

cting device
(15) att achePiFdaes;y af‘é\ﬂ@t"e'ﬂd’f’ﬁf“{)'ﬂr ar%?yt:f(z%? "fp?ar%\'gé/da( %J(S%% ¢ glle%osed on said
vertical wavi inaang colveinddanmay @nfberwachLuebteatOdcqumndO?qub?)" doutbllumar arrays

(73, 73") of, llmer?(%r%i‘%n@l ?cﬁ-u%c?]a're i an a@ja&ﬁf%ﬂl@mﬂﬂftQ@?}'dTﬁé"léwe(r75C) of

col umar arTJ1 contact areas (7 1'), and an.inboard pair
(75b) of cotantarhereas 7yaf a@myntw'r%efrﬂowaa?fé%vé 7(37°f5’ be peparatei &Y o] unnar
arrays of eaqBadtabéut® 8/ Miighdtersicentdr Raehtent Amatively, ttle fenvet cora¢towar d sai d

cach par 1 SHARHT hi ioiecktre ety R R e B Dl BBl 10

each pair s are occupi ed by
sai d cont acaboat Rdymillimeters center to center. The lower contact areas 7

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.



2. The fluid drop ejecting cartridge of claim1l wherein each of outernost
transversely separated columar arrays (73') include fewer contact areas
t han col umar arrays between said outernost transversely separated col umar
arrays. 3. The fluid drop ejecting cartridge of clainms_1l or 2 erein each

of said pairs of columar arrays includes at | east one’ E?QSH?M tact area
(TG 1, T&, BGl) B&). 4. The fluid drop ejecting cartridge of claiml, 2
or 3 wherein said columar arrays are substantially linear. 7 February

2005 16 5. The fluid drop ejecting cartridge of claims 1, 2, 3 or 4 wherein
each of - Sal def Ol n ALRYRALAGHARIES sdind SURr FRbAGK: AR (74 ), and
gbnf°PY of a

wher ei n adj we ontact areas jacent pairs of contact areas are
separ at ed ceat@ectticaliy exnegctesly tathd edatheagblycondustive trecsse@neillys. The f1 uid

drop ej ecti;ng.6afh by }h‘égé’fe%c&h@éig{%ﬁén 72, Thd cBdubtiveheices Bre pRaislablyf sai d
columar arrays includes a | ower contact are .gI.S osed al ong,a | owner
portion of disoged egitlmfar side of Blﬁeﬂex@{?rﬁ"é‘t“t%awg& ' g‘@act' dagﬁélfﬁ’ggn

transver sel yaUHLEhEFYSind IOMRO HoRA pads 7420nRspriniteal UG YRS 4f.r om sai d | ower

portion than salid transversely outernost ] ower contact areas,, 7. The fluid
drop ej ect i[ﬁ@] cir fﬁ.cpgéheogor&l%iaﬁqaé W@é?nﬂmgajsggeggfon Sct AeaP1-

P16, address signal contact areas A1-A13, enable signal contact areas E1-EZ2,
a temperature sense resistor contact area TSR, an identification bit contact area
ID, and ground line contact areas TG1, 1G2, BG1, BG2.

[37] Each of the outermost transversely separated arrays 73' can include a
ground contact area (TG1, TG2), while each of the columnar arrays 73 of the
inboard pair 75b can include a ground contact area (BG1, BG2). The ground
contact area BG1 in a columnar array 73 of the inboard pair 75b can be
electrically connected to the ground contact area TG1 in the closest outermost
columnar armay 73' by a ground conductive trace 79 that is routed close tfo 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 electiically
connected to the ground contact area TG2 in the closest outermost columnar
array 73' by a ground conductive trace 79 that is 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 ateas 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 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 confact areas TG1, TG2, BG1, BG2 are



| ower contact areas of adjacent pairs of contact areas are separated center
. by at least about 2.8 millineters. 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 mllinmeters and a mﬁdt

to center

abo t he
about 15 to 18 nillineters. 9. The fluid drop ejecting EQFP?Yag@p

ge of
of clains

1, 2, 3) 4, 5, 6, 7 or 8 wherein the fluid drop ejecting device is an ink

jet printhead. 10. An interconnect circuit conprising:

a flexible substrate

(33); a first outboard pair (75a) of columar arrays (73, 73') of contact

areas (71, 71') dIS osed

ZreFRb{dadINse280Be 17 a second

aid sub
out boar d pa%'%d'(ﬁf'% FFonest ﬁ?nsf)é{rgrg?nlréaﬁéscre?ﬁ thals gé)ﬂblsfcont act. areas (71, 71')

di sposed onRofmirdr audgt soadseto t&mnlmoﬁewoﬁlah of the

crgt YR P ar rays (73)

of contact areas on sai d substrat
g%%?r{ae P'r'%m 'éa"giﬁ e; the columar arrays

of each pailf® B

in a
[40] The ground contact areas TG1 TG2, BG1, BG2 of the flexible

interconnect circuits of FIGS. 5, 5A, 6 can be in different locations, and can be
interconnected by conductive ground traces that are disposed only on the
portion of the flexible circuit thatis on the rear wall of the print cartridge body, for
example.

[41] Referring now to FIG. 7, set forth therein is a schematic plan view of a
printhead 15 that can be employed with the flexible circuits of FIGS. 5 and 5A.
The printhead includes a plurality of ink drop generators 40 arranged in a
plurality of columnar amrays 61. Each columnar array is armanged in a plurality of
primitive groups such that all of the arrays are arranged in primitive groups PG1-
PG16, 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.

[42] The ink drop generators in one of the prnmitive groups are switchably
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, PG7,
while the other outboard columnar array 61 contains primitive groups PG10,
PG12, PG14, PG16. One inboard columnar array includes primitive groups
PG2, PG4, PGB, PGS, while another inboard columnar array contains primitive
groups PGY, PG11, PG15, PG13.

[43] FIG. 8 more particularly sets forth a simplified electrical block diagram
ilustrating 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



predeterm ned direction; and said pairs of columar arra [ [

side, and each pair spanning at |east 70% of a height ofyz ?25Pgnskg§ >
occupi ed by said pairs of columar arrays. 11. The interconnect circuit of
cIa!n110 wherein each of outernost transversely separ col arrays
(73") include fewer contact areas than columar arrays E%% z&ggld
outernpbst transversely separated columar arrays. 12. The interconnect
circuit of claim10 or 11 wherein eagh of said pairs of columar arrays

i ncludes at feast one ground contact area (TG, TQ&, BG&, B&). 13. The

i nterconnect circuit of claim10, 11 or 12 where
substantlalplnythlea@e'alihe@ntamiénﬁsnl%r%ﬁﬁ?ﬁ%%’ 'c‘?orn%ﬁi?mu?l‘ (gfg,ulr%gar 1?”%80?6

1:;’ lvvherel n @ﬁ%ha Antel) GRbyaMRIth ﬂ%ércar)féctbmakGdeﬁthaﬂbnb&epquuéﬁﬁact ar ea
( ), and erel n adj acent | ower contact areasxg) dhake airs of
|
east Q%BB

contact ard4l are ‘B%B%[P%\ﬂ%&xé@ﬂl?é’tf apgnipeat eving pxige t 2.8
mllimeter %36115615 hgxtbdi Qé;ﬁa%té&ﬁ’i/e Cturrémlsignelfs czr|mmme1@)ecn§n);naﬂ2 or 13

wher ei n: February 200
cont act ar €41+ dp)sﬁrgsrgﬂaeatrvgagorgw eéjv\ea o (ﬁlﬁ\tgﬁggl &rsgg?%cgéeé?yoﬁ;tjgﬁ | udes a | ower

to the primitive groups PG1-PG16. Thlrteen separate address sngnals A

are provided via the address contact areas A1-A13, while two enable signals
E(1-2) are provided via the enable contact areas E1-E2.

[45] More particularly as to electrical connections between the flexible circuit
of FIGS. 5 or 5A and the printhead of FIG. 7, primitive select contact areas P1,
P3, P7, P5 in the outboard pair 75c of columnar arrays are electrically
connected to the outboard primitive groups PG1, PG3, PG7, PG5. Primitive
select contact areas P10, P12, P14, P16 in the outboard pair 75a of columnar
arrays are electrically connected to the outboard primitive groups PG10, PG12,
PG14, PG16. Primitive select contact areas P2, P4, P9, P11 in the outboard
pair 75a are connected to inboard primitive groups PG2, PG4, PG9, PG11.
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 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 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.



| ower contact areas |ocated between transversely outernost |o
areas are further fromsaid | ower portion than gai d transvers\é\?; gﬁ?é?%st
| ower contact areas. 16. The interconnect circuit of claim15 wherein
adj acent | ower contact areas of adjacent pairs of contact are re
separated center to center by at |east about 2.8 mill |ﬁé‘?t§¥’@va§0ﬁa 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 millineters and a
width in the range of about 15 to 18 millineters.
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1 Ca] ca] ca] cg] W%&ﬁ,}) sl & respectlve primitive select signal P(1-12)
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while primitive select contact areas P7, 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. 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] Refemring 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
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that extends from the rear wall 135 and is generally parallel to the left side wall

133.

[52] Cariage datums CY1, CZ1 and CX1 formed for example as part of the
base 126 are located at the bottom of the chute 131 in the vicinity of the
intersection of the left side wall 133 the rear wall 135, while carriage datums
CY2 and CZ2 for example as part of the base 126 are located at the bottom of
the chute 131 in the vicinity of the intersection of the right side wall 134 and the
rear wall 135. A carmriage datum CY3 is located on the rear wall 135.

[53] A resilient contact circuit 137 is located on the rear wall 135 of the chute
and contains electrical contacts that are urged against commesponding contacts
on the flex circuit 33 of the print cartridge 11. The resilient contact circuit 137
further functions as a resilient element that urges the print cartridge datums
PY1, PY2 against carriage datums CY1, CY2 when the print cartridge 11 is
installed. By way of illustrative example, the resilient contact circuit 137
comprises a flexible circuit and resilient pad located between the flexible circuit
and the rear wall 135.

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

rotatable about a hinge axis that is paralle! to the X-axis. The latch support arm

151 is generally L-shaped having a first leg 151a that extends from the hinge
153 and a second leg 151b that extends generally downwardly from the distal
end of the first leg 151a. Latch hooks 155 are located at the ends of the second
leg 151b for engaging latch tabs 157 disposed at the front of the side walls 133,

134.

[58] A pivoting biased clamp lever 159 is pivotally attached to the lower side
of the latch arm 151 by a pivoting clamp hinge 161 that is displaced from the
latch amm hinge 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 fo 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 sfidably 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
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axis of the cartridge 11 as it is inserted into the chute 131, such that print
cartridge datums PY1, PY2 move over the corresponding carriage datums CY1,
CY2. The lalch arm 151 is then pivotéd downwardly which causes the sliding
clamp land 177 and the pivoting clamp land 167 to eventually engage the front
latch surface 50a and top portion (50b, 50¢’) of the latch feature 50 on the top of
the cartridge. Continued displacement of the latch arm 151 causes the sliding
clamp 173 to resiliently push on the latch feature generally along the Y axis, and
further causes the pivoting clamp 159 to push on the latch feature generally
along the Z axis. The push generally along the Y axis is independent of the
push generally along the Z axis. The push along the Z axis causes the print
cartridge datums PZ1, PZ2 to snugly seat against the carriage datums 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 camiage
datum CY3. The resilient contact circuit 137 is located so as to cause the print
cartridge datums PY1, PY2 to seal snugly against the carriage datum CY1t, 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 displaced 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 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.
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CLAIMS
What is claimed is:

1. A fluid drop ejecting cartridge comprising:

a cartridge body (11) having a lower portion (28) and a vertical
wall (24);

a fluid drop ejecting device (15) attached to said lower portion;

a contact array (70) disposed on said vertical wall and including
a first outboard pair (75a) of columnar arrays (73, 73') of contact areas
(71, 71'), a second outboard pair (75¢) of columnar arrays (73, 73') of
contact areas (71, 71'), and an inboard pair (75b) of columnar arrays
(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 arrays 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 contact area (TG1,

TG2, BG1, BG2).

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

columnar arrays are substantially linear.
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5. The fluid drop ejecting cartridge of claims 1, 2, 3 or 4 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.

6. The fluid drop ejecting cartridge of claims 1, 2, 3 or 4 wherein:
each of said columnar arrays includes a lower contact area
disposed along a lower portion of said region; and
lower contact areas located betwéen 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

center by at least about 2.8 millimeters.

8. The fluid drop ejecting cartridge of claims 1,2,3,4,5,6 0or 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, 7or 8

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

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

areas (71, 71') disposed on said substrate;
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a second outboard pair (75c¢) of columnar arrays (73, 73') of
contact areas (71, 71') disposed on said subslrate;

an inboard pair (75b) of columnar arrays (73) of contact areas
(71, 71") disposed on said substrate;

the columnar arrays of each pair diverging from each otherin a

predetermined direction; and
said pairs of columnar arrays being side by side, and each pair

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

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:
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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.

16.  The interconnect circuit of claim 15 wherein adjacent lower
contact areas of adjacent pairs of contact areas are separated center to

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.



