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| ~| ~~I ~~~~~ NARROW MULTI - COLOR | NK JET PRI NTHEAD BACKGROUND OF THE

| NVENTI ON [ 0001] The subject invention generally relates to ink jet
printing, and nore particularly to a narrow nulti-color thin filmink jet
printhead. [0002] The art of ink jet printing is relatively well devel oped.
Commrer ci alwgrodu S such as conputer printers, ﬂ);rz‘i hics plotters, and
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produci g Jyiiiedyedisao EBes0aRIAI BElh085e 01 1t WM ©f 1d Ragd@d slu Gonpany to
ink jet technol ogy are described, for exanple, in_various articles in the
Hewl et¥Q RRAGRITTOFHRCLWINTIRES INUTEUR R/E@TEL%B‘%L VolPEARUNS 5 (Cct ober

1988) ;190! .y i3, W. b (AUIUBE 1RP9sp VA B Qddpcepber dP92); and
Vol . 415,' No% 1 (February 1994); a'llee nc&tﬁgt ed herein_by reference.
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WO 02/ (1 CO0-1 2 PCT/US(11/27(S-4 appropriate tinmes pursuant to command of
a mcroconputer or other controller, wherein the timng of the application
of the ink drops is intended to correspond to a pattern of pixels of the

i mge being printed. [0004] A typical Hewl ett-Packard ink jet printhead

includes an array of precisely forned nozzles in an orifice plate that is
attached to an ink barrier layer which in turn is attached to a thin film
substructure that inplenents ink firing heater resistors and apparatus for

enabl ingchiiRd a5f SiPESy 188 bhk Rpei -y ol defunesoi Bkratanael s
i ncluding i nk chanbers™ di sposed over associated Ink Tiring resistors, and
t he ndRHIERI n { RACER] A Pl At @6 br EIANTFASd IW t TP RSSO REBAOPAK chanbers.

I nk drepgeRsy ab@y 1RO PNS ok f ns@_q'@mh&r&nksxchg&h%axaean@ortions of

the thin filmsubstructure and the orifice plate that are adjacent the ink
chanb&fT$.3 [ 0008} THAR hi ATPLPM s AKEFIRS ur $UTs t NI | yoedapiicsed of a

substrgie C i.Lican i f.ar i 0 t hi iy | ayers that
form teﬁ{qn J|>jl g]ulg?fﬁﬁ#“ller:[?%g %s%@s,gﬁgpﬁgr at us oér gﬁabl i EBBPH? resistors,
alnd al *s0 B I SEres0 REC UToRs W 0 3 bondT H go PRI S{ U h &tz car @opRUYI dédotro[r-l_ ext ernal .
el ectr] nn i t r tggqq arri y is typically
a pol fr%ge?imnea er?‘gf %ﬁg)tﬁ%é& Ihe: ngge as AaIL %yf %f% £3< eh?hlglrzfofi I m

subst mectyuipe,z a&dsxus debrgapdpbdaz bro phot goefesaplug x@hd sifotile TUUeand

thermal]y.cur . n_i.nk_j.et pr.i f I f ign, ink is
fed fruo{m o%gq%?[hr%m/r(i?Fﬁﬁapgsg?goﬁ\&sq?%&&q% \%érr gﬁg%ﬁjﬁ@%g%ag’b%zr% t hrough one
or nompeubdsdreatt PYur s’/dornmEttisqiherpubstTal eoyd 0096liTAR dsanpl e of the
physi ¢ rrangenent_ of the aorifice in LL layer,._and thin film
substrsagc %rleeq@mlq %Jstlreéﬁlegegtleﬁgéxelgh& E,r? t:It Iﬁekﬁg\%? éfi ? E‘aggafe(%&fgur nal of
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SUMMARY COF THE | NVENTI ON [ 0008] The discl osed invention is directed to a
narrow i nk jet printhead having three columar arrays of ink drop
generators configured for nmulti-pass color printing at a print resol ution
having a nedia axis dot spacing that is |less than the columar nozzle
spacing of the ink drop generators. In accordance with a nore specific
aspect of the invention, the ink jet printhead includes high resistance
heater resistors and efficient FET drive circuits that are configured to
conpensate for variation in parasitic resistance presented by power traces.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] The advant ages and features of the
di sclosed invention will readily be appreciated by persshis?%&d4YYed in the

art 1ot BRolablbowkny debabhedadases bt o WRENJAAL idh conkungtion wi th
t he draw ng erein: [00I0]" FI'G 1 i's an unscal ed schematic top plan view
i1l ustPaei FIMQTRIFHSH afledP o1UT niEodr dpefehertdtlor 30 arkP PYI IR VET sel ect  of

T R B £ e S A R L

~4[001ﬁ san unseal e tic top plan viéw
of t hel ayout of ink drop gereraporfupmine U bussas ofadreludo j@t print head

of FlI [ ].E [ S LG, rtially 0 erspective

viemo?%ﬁéxi%%aﬁefogspﬁ§ﬁ§§g %%&E%éfglﬁﬁgﬁ%§ﬁ°§|éﬁﬁnﬁggﬁagﬁégé%gg schemati c

parti alittpaTprasi stostsdtdApmpaafe lkaidde pat AprpedhepgrofudtGasdutf 0014] FIG

5i sa schemati c de%hc:ti on of 8enera| i zedl ayers_of the thinfjlmsubstructure
I

of thePpPPAPRER &° 15°7Doi8F AC 8&°P5IH°pBPtiAILtop HWUWOView
generally illustrating the |ayout of a representatve FET drive circuit
array and a ground bus of the printhead of FIG 1. [0016] FIG 7 is an

el ectrical circuit SSUHMBIG dHlegiQc N dNeSdeddlid€al connections of a
heater resistor and an FET drive circuit of the printhead of FIG 1. [0017]
FIG 8 is a schenmatic plan view of representative primtive select traces
of the printhead oﬁe??ié i?“?%o@%]piﬂéésiF SA™H iTTHIEH RT ew of an

i |l ustgatuyelrbapbenesdi ad4ousdusan cREpsdnbrguobr suktyaqy g gistnsl bus of the
printhead of FIG 1. [0019] FIG 10 is a schematic el evational cross

sect i oRAFIRi evhad ﬂ‘r‘é BPEFIR | Wi RS O @B PeU SouRasisad

ybty sepnroutr pesyzutad 3l Nur Syl ‘uoTiusaur Iyl
Jo 3oadse oT13Toads SI0W B Y3iTM 3DUBPIODOOE U] “sIojeIsusb
doxp HUT ayax Jo bHuroeds oTzz0Uu JIUWNTOD SY3 UBYY SSIT
ST 3eyl burtoeds Jop sTXe eTpsw B Hburary uoTriniossar jutad
e a3e Putautxd zoToD ssed-TiTnw IO0J painbijuod siojrIsuab
doxp 3utr Jo sAexze Ieuwniod 221yl DButaey pesyjurtad 38l yut

MOIIBU B 03 Po308ITP ST UOTIUSAUT PasSOTISTIP 9y [8000]

NOILNIANI HFHL 40 AAYWKWAS

*‘szojexausab doap
jUT JO Iaqunu abae] e sey pue 3oedwod ST 1Yl pesyjutad
39l yuTt ue I0J pesu e ATbutpioooe ST B8IaYL ‘pakoTdus
2I@ S30TS paddF YUl I0/pue siolexsusb doap NUT sI0W sP
A3TTT1beR1F 93RI3ISQNS IO/pPUrR 9ZIS 9IBIISQNS PISLIIDUT SpNTOUT
speayluTad 3s( Jur WITI UTYI YITM SUOTIEISPTISUO) [L000]

*90UBI98Iax AQ uTeiay pejeiodroout Ik YOTym JO Y30g

‘9pc’/LTE’G IuLled *S°'N PUBR LLB‘6TL’'P 3Iu93ed "S°n peubrsse

€

FSILT/L0SN/LDd F69090/70 OM



[0020] FIG 11 is an unseal ed schematic perspective view of a printer in
whi ch the printhead of the invention can be enpl oyed. DETAI LED DESCRI PTI ON
OF THE DI SCLOSURE [0021] In the follow ng detail ed description and in the
several figures of the drawing, |like elements are identified with |ike

reference nunerals. [00221]1‘ Referri n% now to FIG 1 - 4, schematically
i |1 ust?at e®"? her BERdar& T5HEERFeB2IBRERRL P& BpIlIR RN SHFF ¥ SNIB 102/ 1 1 O( | GO~

S PCT/ AJ5Pds 27&boyPer SpECtd ve Vi-gwg 0by ammdwk Atz gy heactz]ﬁﬁ]]i n which the
i nvention can be enpl oyed and which generally includes (a) a thin film
substructure or die 11 cEMFFANTHY WP HAFTTatR Wudh s RHIITE3HPRIN havi ng

vari ouss$ hi g4{ji ay or e (b}oangi rri r 12

di sposefj&on %Eglutm[hibn gﬁgsu@ﬁ%{ﬁrﬁi %ﬂd (Slg;}lﬁglr?aori |'TcéeAaét/)s'(ra nozzl e

pl at e B3 | &FipiaR |yo pd prdeeb tre 1R IpPwinateed mkibarr i er [Z0q10023] The
thin filmsubstructure 11 conprises an integrated circuit die that is
formed for exanple pursuant to conventional integrated circuit techni ques,
and as schemat i cadASOTEPITt F4lL | SO AIET LI WEI®T addJrdamd udes a silicon
substrate 11l1a, an FET gate and dielectric |layer 111b, a resistor |ayer
111c, and a first netallization layer 111d. Active devices such as drive
FET circuits described nore particularly herein are formsfardushe top

por 1 og ofed e, SLL 680 b5y e e 2B Uhe FET 0% £, ands A gt 1T 1 ayer

111b, i ch inc oxi de T ayer, ysrli con gat €5, a
di el echats dayrvodah ad enty dueye pisgteasunayerstlde.-ofd n filgadudat er
resistors 56 are fornmed by the respective patterning of the resistor |ayer

111c and the fif stPketId 177 oh 346y W RUFTHE MR 99T ruct ure

furj[ h_egsd')ﬁg! uql_@ao@-_lgggqgsi tﬁmo\gat i©n ggyemlll-%ﬂorrpripd'm]f or exanpl e
a silicon nitride layer and a silicon carbide layer, and a tantal um
nmechani cal passivation | ayer BIF IhREVAITIESLUER IR HEHAt er

resi storguebs 1Ao§9bd=aeRRUGH Y &rd aeruckhld NRITIdueS e d layer
111f. [0%24) The i'nkebér rgi g‘:ul aye?beﬁu i'?%glorrre of aAc}LreJ'y ﬁ%ﬂ hat is heat
and pré8suf® | dRTat ed2I® t REIEHPHOSI | B suBBtr Get UBEdL1l ankB Mok odef i ned to

formtherein i k.ﬁ%r&e&%@gﬁ%ﬂj RVl Neat el @y St nd i nk
I 0 '

channel s 29. ndi ng pads’ 74 engagabl e for external ‘electri cal
connec®ipnBlIdP o tdBAEIP iNP Tharggsl @ TR@Per &t el 9ngd t'@iinnal | ylspealed apart,
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WO 112/11011G1l-4 6 PCT/USO1/27Gh. ~ substructure 11 and are not covered by

the ink barrier layer 12. By way of illustrative exanple, the barrier |ayer
mat erial conprises an acryl ate based photopol yner dry filmsuch as the
"farad" brand photopol ymer dry film obtainable fromE.|I. duPont de Nenours

and Conpany of WI mngton, Delaware. Simlar dry filnms include other duPont
products such as the "Riston" brand dry filmand dry filnms nmade by other
cheni CAITHrOWMUSE FPhEPHR PREECHAS 63139R MR T4e L T HITRIERHRT a pl anar
substr@éemr@qu;sg?ib oby@ P@t ypewset edidl sapdibBuwBbCch deryd{d ces are

formed by | aser ablation, for exanple as disclosed in corrrmnl%*assi gned
U S. PREERR 3524897 1839BPROHPpBILased hOMEPHOBy PliBer efde STRHEIHI fi ce pl ate

can al $OT CRUY ingg asﬁ;eé_@@ﬂet;zghg%@ch;@so nip@g@d.gtgoogﬁ] gﬁsgqj,mi;g:ft ed in FIG
3, the ink champers 19 in the ink barrier layer 12 are nore particularly

di spos¥dT oEFPF%pediR%e Ok PPHTAGPRaHEr PER| stor BEPTHHEERh i nk
chanbegt 19 ius,ngﬁf bgd &y ig¥AiceRecbedsgde8s Mife Wakks 0fra hgber opening
arrier

formed 1n the | ayer 12." The ink channels 29 are defined by further
openi NGETF of FRJ® | FO tPRUKRAF rF BriT aRFC T A BRE@rE!T rttlgr al | B#3a0hed to

respective ink firing chanbers 19. The ink C'Wl Q’Hﬁgh’ rds a feed
edge of an adjacent ink feed slot 71 and recel eiﬁ%ﬁ%ﬁon1 J% I nk feed

slot. $OD26°THE>6PI BIdE plaaft=r 132 1IRIRKRS BIPRI Ces oIS XA di sposed
OVer Tespesy! ¥g,! rikse%qar@?réa}ﬁéaﬁgﬁgeggaggizc.hta' fd&#i&{?@é&r resistor

56, an associ at'ed i nk ‘chanber ciated orifice 21 are aligned
and f oT B BWeHARWAr O TRYHEE At o 40PUEacH I8 etThe dRAUBEOr eUFSIVIES has a

nominal pesi 55%9%%@35%%{ B3t 1180 0 WPl AR ARG, O 13D o

and can conprise-a si stor "as shown~i n a heater
resi st o®A56 UGT ToAPFI @@ Vfsadura @sEeporouggi ansInhaIrBBinTarett ed by a
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for a resistance that is greater than a single resistor region of the sane
area. [0027] Wiile the disclosed printheads are described as having a
barrier layer and a separate orifice plate, it should be appreciated that
the printheads can be inplenmented with an integral barrier/orifice
structure that can be made, for exanple, using a single photopol yner |ayer
that is exposed wth a nultiple exposure process and then devel oped. [0028]
The | rfCRIT&PTGePEN IO 3S 4P BFESAF reFiged 166 ds RAFUICRYRRST 733y oups 61

t hat te al er e axhs L S ar ro ach ot her
Iaterg%lyﬁgr €%§%§§%$§£|y5§§|at?9§ to t'éﬁ%gfe$€ﬁ§g3§£isbﬂg Tg%§heater

resi StRASTEOIOP TRCHS | FKI VTP EIRR M O WFOUPHMAar ‘6 geaier all ymdusgned wit h
the r r IS % er.gLn ce r C paci ng or
nozz| géf%i TS Jﬁ%’*?ﬁ‘gﬁ?%‘f € 3sRaafeb oL g n%‘f@loetogittgggzcgn be 1/600
i nch oINeAes? BAWedchoAs’ IWBVW IO hctEPHACH dft (RARRISHSSHY U THOY nk dr op

generato i .ﬂl@.@é o} re.d.n A80 . i.e., at

| east a%Gé?Llllké%ér) op’ gee;nefr% or ).&[ gg%gioﬁ wa lS"‘Cﬂ:{%%ust r?;clfﬂht\fse) x-'Lgan e, the
thin fU® nugahsPUECPHUS TIE CHIP bEZ reTARTU| BRPAeTReF8RNUSPPOE t 6 edges 51, 52
t here opgLt udi es .of, a.l i L i

| ongi %%‘?%g‘ﬁ%’ nglﬁaggé\%g%g%g,g glf)gpo e§£%%£§ggg?gégggr Igﬁg i \%]Udtt h or

| at er alioed neRIst oPAS taTats Tiesjuteges stilaaat hestlieagt hoAS misadweTp Hiy film

substr ure 11. The longitudinal_ extent of the thin filmsubstructure 11
is al o%%{%ﬁéueﬁ%essa Q?T%g SR Eﬁ%gagtbglf)ﬁcr?a? ot T e ref@r@ﬂ,]e axis L. In
use, the reference axis L can be aligned s pdag S geney aldyy referred to
as the nmedi a advance axis. For convenience, the longitudinally separated
ends ofYT RATPRFE R HubTSuPTFe 1t PUBPEEPBUR e 2r3RRP (P  he

r ef er esyseeAtipbesds3g 254 Tuaadyboyuef ekt 0 -khe sedgame @t fucH ends; WO

(12/ Ui 0C9~ %ﬁPCT/U S111 |E270 8'113 I50030% Wi le the i d[fgﬁf enerators 40
of eactrEOPAARAT @rrB§U62 of (TREPAREP §éRePHEor'd lar@48l A%l as bei ng
subst ast alit ypsakbinestrustios keuhdnhe Lappredizaie d dehaty sorgnedyd he ink drop
generators_40 of _an_afray_of _ink drop 1generatorﬁ can.be slightly off the
cent ert¥F n@Ybf {Hk LA TP IR @M (P HERIRG FPFHFINGF del ays.
[0031]zd nspten as eabbosobpohbeuunkidnap genewsatrgep 4G ignclimteseyp heat er
resistor_56, the heater resistors are acco$di ngly arranged in col umar
groupsi®F HPFRyLThat 28 orreFdRd "t F I LoP URNEF ~ AFFay oI r op

gener at®ks. pbevdeqpvaljiz@tee T ive headuerofesy gt apiafr aws afecgrpups Wil |1 be
referred to by the same reference nunber 61. iood%% The thin film

subst rA¢t e 6 TRIRIDLIYT REAd ‘E00264 T BPIATAR) Shbre pFEIQul arly
includes three ink feed slots 71 that are aljgped: Wd ldhe yef&Krence axis

L, and are spaced apart from each other transversely relative to a
ref er PR ER| 8 PSTEREOPNICF @ %Y 0?3274 PeEpadPi PELy f&RFIFRERT i nk drop

gener at@r (P BdqeaBd:byuvay afr iddyisd r alisue £xagphe st ed on the
sanme side of the i1nk drop generator groups that they respectively feed. In
this nBRRRPUORACH! ofPRIRIITHP f 68d SMEWEXF1 Fedds Pk aIThg B hyl e feed

edge. BY pEMz8% SPECEIHE1 XA ySagh ©f dbe {eHadpad Ak foproVi des ink

of a color that is different fromthe color of the Ink provided by the

ot her FAKPPLEHWPDIIICTWRAASTRYRIA §el3TWHRl eI TIDOIB]EThe spaci ng

or pitg beiveen L coéygg\@,{ raysodud ORISR QY is less than
or equa?eﬂd;) 106%€m8cr[?)“}e‘reters (Ungﬂgifé/e.', at% %é"?:{ 106% ~zm. T 'e.’I nozzl es of

all cofIPMRUR ¥ b 450% iRUEHted UaR SSiilbs PHAL FBI HYNE HEIRERRIF GRERdBhs al ong t he

ref er eng@, 8Xisprpouhesghy ;! %ﬁgg%ﬁ%r espgRElBY=HOZalEH i fif col ums

are substantially collinear. Thé nozzle pitch P and the drop vol une
of theFP nKUHRMP YeRBRat DFCURE RBr e3PRETR cullad yUeAf iPUABH ¥ nabl e

wiTy Aap zswAtodozoyd puerxq ,peIied, 29Uyl Sse yons wWITZ
Aap zswAtodozoyd paseq eieTAioe ue sasTIdwoo TeTISjlRW I3AeT
IaTaxaeq 2yl ‘oTdwuexs 2aT3eIISNTTT JO Aem Ag ‘2T I9AheT

IaTIIRg YUl 8yl Ag paIsacO 30U BIB pue I IINIONIISANS

9

FSILT/T0SN/LDd F69090/T0 OM



wo o2nlroGm 9 PCT/USII 1/ 27G5~ nul tiple pass printing that provides for
print dot spacing that is |less than the nozzle pitch which is in the range
of 1/300 inch to 1/600 inch. The drop volume can be in the range of 3 to 7
picoliters for dye based inks (as a specific exanple about 5 picoliters).
Al so, the print dot spacing along a nedia axis that is parallel to the
reference axis L can be in the range of 1/1200 inch to 1/2900 i nch, which
corresponds to a dot resol ution range of "ER}P dPNS ¢ 240PEHiSURel ative to

nozzl epPii&for WCHIY Bl dot 3BaEHh1RJ-HAHISTSLTS@FPANUS, (R Hdy to 1/8th of
a nozzI:g piitt::h of ribl/ 30 {gh i%trslch,a%r to a do%I spa%?nlgﬁ]t ha?%isei;tto 1/4th , of

a nozA% PFIBhIGF1PEDAPRIARERS WITE FIHBhEMIeFEMARY® PR5H3IRS dot spaci ng
al ong @¥§@@ﬂp@%%§uépateh§ orihR@analaddd t hio f ef er egegeaXishde g be in the
0

range 1/ 600 inch to 1/1200 i nch which corresponds to a print resolution
range ®FPBVOSHRI StPo APOR2ARPIAF 0riF TRHEOUSEarS BxPBYUM[ UB3Y] AMIF Warticul arly

for any mykgment gf 4 on sRA¥LBG ST cobsyman arraygrli earib g ng at | east
96 i nk %rop gggeratorg ha&i%élaiﬁgézle pitgh P’ﬁf I/SOO i nch,” by way of

i 11ust?@di V3 eXaTPRERSt hed| iRt hURSUSf The 116 nSPPPA st MHATR e 11 can be
about QQ_SSQ N I Rl chs aBf heWhdidyof ;6 hgybhika fiduyRgibsddict ure can be

about 4200 um As another exanple, the wdth W5 of the thin film
subst r¢i ur e Tan PO UBHRSBUOOWTHYF CEHEY aPMyp, Ihe STenydBBI dtIHBspect ratio

(1. ubS WEko0f kol iy 1400 St at e 500 beo OLEBYRT of i . [0036]
and associ ated wth the columar arfays 61 of ink

Respectively a%é acent
drop gehefed o0 e urtndRIPER aPH A TIRETRR I BR¥QAY S BIUS & hed in the

thin Tebmasbebragiose dLobhe PelLALRGAEROI00N J00Ryas schemtl cally

depicted 1 n FI a‘representati've col urmar nk drop
gener a$dPRS FTATHORET WrPIRUK| fTRITRDERIAZT S] i URD U PN FEATS of FET

drive ghecuityy B (330ddbid( Sl 4RGN 531462 %2t 162001
* (s103exauab doip YUT 96 3IsSeaT 3 ‘*3°T) sI1031rI8USD

doap jut aIow IO 95 soTdwWRxd I0J SIpPnIoUuUT sxozeasausb doap
JUT FO T9 ABIIE IPUWNTOD Yoed ‘YoduTl QQE/T Se yons ‘xaiesxb
IO YOUT (QQ9/T @9 ued g yoitd aTzzou ayl ‘T STXE adusIdFal
a2yl buoTe g yo3td sa7zzou I0 bHurdeds I93uUSD 03 ISBIUID
pauTwIajlepaid B SARY pPUBR T SIXE 3DUsIISDI 8yl Y3iTm paubite
ATTexsusb aze dnoxb zojexsusbd doap JUT Ydea JO 9G SIOISTISSI
I®23eay S8yl T STIXP 20USIDIDI aY3 03 DATIeTSI ATSSISASURI]
10 ATTeIs3le] I9ylo yoea woixl xede psdeds o8I puer T STXE
9ousIsyax e DuoTe pusixs eyl 19 sdnoib 10 sAeaxe IeUWNTOD
ut poebueaae s1e (p saozeasusb doap HUT B8BYJ [8Z200]
‘padoTsa3p

uayl pue ss2001d aansodxs ardraTnuw B yitm pasodxs ST eyl
I9heT xawAt1odojoyd a1buts B HBursn ‘oTdwexs 1037 ‘spew S URD
1BY3 2IN3IONIYS 3DTITIO/ISTITe TeIHIIUT Ue YITM pajuswaTdut
2q ueo speayiutad 2yl eyl pe3ierosxdde agq pInoys
3T ‘o3eTd 90TIT10 =3eaedas e pue I83AeT I8TIIRQ B butaey
s$® paqrTIosep aIe speaylzutrad posoTosIp Syl STTYM [rzool
‘eale awes a8yl Jjo uothax

I031STSax orbuTs ® ueyl I93Eaxb ST 3IPY3 SOURISTSSI B I0J
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85 having drain el ectrodes respectively connected to respective heater
resistors 56 by heater resistor |eads 57a. Associated with each FET drive
circuit array 81 and the associated array of ink drop generators is a

col umar ground bus 181 to which the source el ectrodes of all of the FET
drive circuits 85 of the associated FET drive circuit array 81 are
electrically connected. Eac colunnar(grra 81 of FET drive circuits and

the asSERRET eB7F P TARIF B 18T T=IARTH T D iyt T RIS 3P R PR I?é”a?ssoc! at ed
col umgdit agd RY7 & buf1d N ldodiOBygepaE A Sy TR A dy g easty i tudinally
co-extensive wth the associated columar array 61. Each groun bus 181 is
el ectrically connected to at | east one bond pad 74 at GfRRPWd B t he

print heate iubiebghs ANk t QuathtbsasdypPnebossh Pac 74 Bt Lihey end of the
pri nt head st"rlugtﬁre as schtétrragl cal |L§/9de|§| ct eEI in_Fl GSL?ttp 1 and 2. [0037] The
gr ound® BIRERIR T8 L ARARUNeatEr SFEBI SPHRTERds S7h AHETRoSHAF I8P The

net al | dgad i af WP{erl:&ﬂéj; { G 18) p@tlotrhﬁsbﬁ' d 1 48 sybghrdst @ 11, as are
the heater resistor 1eads 57b, and drain and source €l ectrodes of the
FET dr3@eSeiféfrt3U85 ddwar Bed ﬂﬁptﬂhé\r‘-’ Hereit. (M503 &I SRAUETT W i ve

Ci 1 cui § 8 B T & £PIUITAL AT 3% Slo BT HBb Va0 £) It Lo UG cantrol | ed by
an assom at ed coI ummar array 31 of decoder logic circuits 35 that decode
addr esseiyt DPPatIUIN @aeameqdjaaacenmaddr:msbbugees tSwll i s [ewotdcted to

appropriate bon B?edfﬂ I : nf.Qr q@p[ti fies the
i nk drop gener a%o st a:btgelrzeﬁto%e ener g| ze é sow[%l & r#g nergy, as

di scusz@¢hé upthelaheepitnoxdngurs eunl UDZG@TW teme, dmaderuam;cm:i rcuits 35

tggntegg or rh%%%Bd]%-Egsq’r ﬁeir;atl a{ a(§>ep| ct e&gig?gl (()36 %El e’ﬁ}'??eér nglr ng each

heat er39 egpgeor ajeuesac orrygords \Lrloa fewprégn ti eépeebeeg ter[@@xe;st ® a bond pad

74 th e f e select s hi s manner,
Si nceaélﬁléfg ;\(/%)1(Le iﬁ%ﬁnﬁ% {{‘iﬁgﬁgﬁﬂéﬁ?’ 3>>% 4{0%% erm n%!‘bbf each
heat erur esizd®r Stoisizadnect el oyede dfmagd tmmmﬂeﬁofdc&mp agepoci at ed FET
drive circuit 85, ink f|r|ng\1/ener? PS is _praovided to the heater resistor
56 |1 The ABsSES GMGETUA (Ve EPPERPT PEoOR LAUEESN T B Lhe
assom;@ede@eoﬁdepubog’lt@ csdeaid 352ef£6040) d@srpsc;henabeaahl paﬂpl cted in
FI G 8 f esentgéci)ﬁ col umrmar array 61 of ink p generators, t he

0

r
i nk dr oB %?g?% Lof o1 RTar T ar rEéty‘L 61 bf° ihk acf’r &ener atot s can be
or gani aemenem zﬁouszm’smnvmqu@umeﬁm:ﬁlinecﬁdcpazﬁﬂdk cr:fza:cmta guously

ad] acen,% ép}léedggplegg % gﬁ%nd % e& Sﬁ‘?%%% (ﬁa ;partl cul ar
e

primtive group-are B 8onne our
primtijve sebleat stamqesmﬂ@émﬂﬁmr:&&&i Sﬁdm $uch t hagothe sonkyadr op

t f it t chabl | ed
paral 18FRB0tRE Ste SenkCt | PGB IRRET b tael Goli i Tal PSRRI L he

speci fic exanpl e V\(rger;e;qmﬁm%:mﬁﬂyaﬁj\l Afed RIgArRp eI Aty st isg a col umar
array is anlnteg e of 4 each%)rlmtlv rou uincludes N 4 ink

r op GEEERarePeEiEy Thetil ettvins TRy TS 1c, 61d are
?Bgan]geﬁlxdgpesequenae:brqmplt bel sAearal fx@@gﬁr% tsﬁmardj; tmﬁ;dsaetnlezrcaﬂ edge f54

41] FI nore partigu sets forth a schemati an view o
primt7eed s«-:%ﬁ:’tmcr 8essc§¥§°§abr 8%8“‘“%@83 &6d P% uﬁﬁxﬁséﬁé‘é{%%%? urmar array
61 of ﬂf@psﬁ@&%ﬁ@b&rSlaa;fﬁbtﬁnea§30§§atﬁhsﬁ@éﬂmﬁé1@éﬁa)é GbmfrdET drive
circuits 85 (FIG 6) as inplenmented for exanple by traces in the gold

net al I@&aﬁﬁ&ﬁellé)}‘@lf’ PP (WB YR It UPES aﬁ&vé%‘bﬁ el eckT§QE |y

separated fraomd FHsoet Al AR FEL Huleids Cid£Uiduresh ground bus
181. The pri mtlf\;ge‘p sel ectﬁt%cesi 86a, 86b, B6 c'fH 86d ar ej:respectl vel y

el ect r?€al IAP cBHRECITRPUIP t ABIf G pf{Tﬁﬂf’Wé @%UH§361%IO:@E{?UQ%.C 61d by

resi St@é:be@(ﬁjﬁr 5;@ KRl:Ge 8.)9“96”90% i 8zbhers8s8l |d'o%z%>t 'ﬂE‘r' ay8r #d1d and
i nt erconnecting Vi as 58d(FI G "9) that extend

swos 3ey3l peiertosxdde aq pTnoys 3T ‘IedUTTTod ATTRTiuRlsSANs

puteq se pPa3BIISNTTT 3Ie siolersusb doap xutr Jo 19 Aeixe

JeUWNTOOD yoea JO (Qp Sxoiraauab doap JUT ayl STTUM [og00]
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WO 02/11G3 1 P-4 12 PCT/US111/27CG5-4 between the primtive select traces and
the resistor leads 57b. [0042] The first primtive select trace 86a extends
|l ongitudinally along the first primtive group 6la and overlies a portion
of heater resistor leads 57b (FIG 9) that are respectively connected to
heater resistors 56 of the first primtive group 6la, and is connected by
vias 58 (FIG 9) to such heater resistor |eads 57b. The second primtive
sel ect straoaT86bALAR| 1EESIA ASECteInTd rasoprirendsTal Hxryre erserond prinmtive
gr oup n % Les . i of a resisto G 9) that
are r eg‘égg?i 3gﬁyﬁél8hnect é[g)q‘tetgaﬁ%abt groq%es%t é%s @6 '%%J’lf%gls%"g%‘gh%fpri mtive
group éibpeandsegdeannected by viasi 58T opsuohdbpaterTeesiwtayos eads 57b.

The seggnd ¢ 86k L ncl f yrt he ectjon _that ng the
first %rgi m tE@echelgﬂb?tr%g%é%gé’%ﬁ CROET 82of ttt[he ?ﬁ%ﬁe“%ﬁﬁ% ve sel ect
trace 8gast hatyas soppositt epblieoheat r ghesiast ongndS@tof $hexpirsgaprimtive
group o] rim_ti S t ace b | er.al - shaped
wher ei %é?w8¥§§c%§§ @gcﬁz&?\eﬁgﬁﬁgr (ralg(i r%ﬁarcfrotﬁg fél&fes se%%déa/ntés-% as to
bypassatihe di1s6t ppnenbbsee Sshectubbace =86k s tdedssyar r opsgodhan t he

wi der section of the second primtive select trace 86b. [0043] The first
and second primitive select traees Eo&t Bob°Ht ?g%r{‘égrzhl?#ﬁ?s BAst

coext emgirye urangidudi yal kguwsth tbetfi gt eand Beand 1A Gis@s groups 6la,
61b, and_areg _respectively _appr ogri atel% connected to respective bond pads
74 di spY3ed &L TEABUPR: er al YBdgRUBE WHTRH®i s°%I 0%®3t I IMTIFILE and second
primtuyezseueqgt tovgges86agnu86haptA04dY, Thesfdumtd pravrdsuye gl ect trace
86d ext.egds Ion%igt udinally along the fourth primtive group 61d and

over | i e¥"a 088t i*6R95t SHedt®er %&'WQF@a&g. 784S @U0)I] HEtPH e connect ed
to heabgh RE StofrS18Bofdrdihgpteur tihderd Nd i UeogrQURs Hlgbnahhs connect ed
by vias 58 to such heater resistor |leads 57b. _.The third primtive sel ect

VO U2/ FTES i YTHI 1PPCTAOS19T /PHPURE Pace  BBTUFHRI (RIS 3T DN t hat

ext endgoakengigheysdit r@b%ﬂ nd iav§>q&aum§i@ua@dﬁ@y@éd;i@ﬁof@ﬁkﬁéﬁ on of

heater resistor |eads 57b (FI G that are connected to heater resistors

56 of HR&Pt NlFd 9r iHFeETv & SgPStRS B P B A 9 SAOIRABHIHPYi 2RTEB to such
heat er gti@akgt Qfo1-RAABuRARIUNTI N t Rbrd RHdfind el £t racpgdfgy | ncl udes a
further section that extends along the fourth primtive select trace 86d.
The third primtive select trace 86¢c is generally L-shaped WhE¥®in the
second,gsget | | Budfb I QWer the echl YHuPx afot PaS the
fourt hupri meﬁhve ge?ect'\g{br aC%:e GdQV\ﬁnghsqosgsngrrOV\er than'ﬁl{gavm der section
of thelHRArAd DrPAi SPHOSSIZOD tHAEEM 88RUT[ OO/ TThe3 t RioNd a®eP f bur t h
prim tiuesgekaClhhr 3Ge$Pae dare ganerdy | EOEXGeRSi ve
| ongi tgdi r?al 'y vm'qtlh t'he thi deSISnd' fourth pér%% m tgiﬁ%/jé cgiracs){ueps 61‘1({:? 61d, and are
r especBitvaRHIapprchriti®el § feAnRcPEA RESr 89PediUTA F3id PRHBUY2® di sposed at
the | atgpakngdge t ha iugq% tq the 1 Hi 5d-apd fourd ppitive
sel ect t?gggg 8605,%86d. RI[:)0046 ﬁ@?s/t\}/ayibof%éci flqé exarrplLﬁcra, %ﬁ%}kgﬂ:’l mtive
sel ect Ofr &ce3T BBRYI 8BBTOBBE, 18Bd & 613 aRol HRHAr Ya008Y T6 B DfUPHKI dr op
generabopsoaver kbeyider FCE}T W ME o8 EpUblSo3REot BBuEL OskEh BYS f§soCi at ed

h I a% of 1nk drop generators, and are contained in a

with the columar arr
regi on3tRad H3NFoNgP 2 tidi IBF 7Y e @ 6 TR wi' APt RB7EsQBCTER @0 E DI ummar

array 63. obfekhiSTiRPESEx {H e R @%:hbﬂ%a%%b%cﬁs&[{ﬂceéa&&)ro@PE/{Our
f y of ink

primtives of a columar array 61 drop generators extend al ong the
array P8walHT he02h4s 8P I | P hedd SGbsEFat 8. TWHSe PAFRTRIPArly, a
first hr gf pripjtiyvg sele a(‘sﬁé:llgfore fi ret pabfeOfpPrbvyLi ve groups
61la, G%ghdi séoszdﬁn one-%al seol#ithe' engtF%eof t he prjlf%t head substrate are
cont ai Ae8 PHTAdr @gRoACBHst EXEERATTaPBAQS sSUERAR | PEIUPER roBI TPPERI ti ve

groupse Whij € B 5eceadepaidsof 1By r@}é;}/@téﬂ&ca tpaces for gegegond pair of
primtive groups 6l1lc, 61d disposéd in the other half of "the

Yyl UT 3q ued swnyoa doxp SYL "YduT 009/T ©3 Y2UT 00€/T

Fo abuex ay3z uT ST YOTUM yo23Td 9Tzz0U 8yl urY3l SSST ST 3Ieyl

burtoeds jop jutad zo3 seprtaocad 3eyl HBurjutxd ssed sTdrIaTnu
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WO 02/0fillr~~ 14 PCT/US111/27fi S.I length of the printhead substrate are
contained in a region that extends al ong such second pair of primtive
groups. [0047] For ease of reference, the primtive select traces 86 and

t he associated ground bus that electrically connect the heater resistors 56
and associated FET drive circuits 85 to bond pads 79 are coll ecti vely
referred to_as power traces. Also for ease reference, the mtive

sel ect *HraffY 6 cARUYRY, §FEAT S t o & tBe‘t‘fﬁES hPgR [8Fde 0k WO Yr ounded
power puages. yu0048] sGanenalr weyhe Pareasigucy red$iance, (ﬁem esi st ance)
of each of the FET drive circuits 85 is confi ured to conpensate for the

vari at PORITH T EAe St Hi PPEPPREP Rt SAcd pridEhi T t 32PRBUAIUCESr et FET dri ve

circui teudhaby bhe parasgid g paﬁbraebnﬁﬂrwwﬁe@@y\ej\{tracwgo@ as to
reduce the variation in the enert%]y%fg)rovr ded to the heater resistors. In

particul ar, the power trEee¥IE PHST RV IFRRIF HAUPTTRENRY a

par asi iecC ;@srﬁr@r&:@ t %At'rh% FEZaCi Gyl tifo t ralthvabhes W té’h{rpyﬁi on on the
pat h, and the parasitic resistance of each of the drive circuits 85 is
sel ect 88098 tRPOPPR Hbi A&t | BRZBT T#Re Tar RYEL | CUF%?%t aReIBtF each FET

drive gbkgHbETBO s@NU AN RATAS 11 £ f €61 § FHC ee&s&eeapeweroa,t rfees as
presented to the FET drive circuit varies only slightly fromone ink drop

gener aBBHIt 5IARBEREPD JOTRFEIT 281U ﬁéTEéaFéPTr@%T%?W@‘BB FHJVAIRAD of

subst agfjiral Iy dghe.gape rgesi g%@@lcepugae PAARIdId eshstanes @logach FET
drive circuit 85 1is us configured to conpensate for the variation of the

par asi EFcIPHS SEaFEE G5 AT CaSSGRCHPE] YPoWer UQATRRE GBI PresefRRRl to t he
di ffers Bognggﬁbvgngﬁ‘éHbE%8515&{' IS SRS e LR 1N Sxtifod hat

substanti al energies arée provided to the bond pads connected to the
power PPa€é§°s§ﬁbs‘¥%nﬁﬁal P?Té@tﬁ?ﬁ¢0%n@r1§i eS1tRpI be A oARdledddo e different

Tore pAFTTeUrarTy 103 BPEE, 8 SR 10 ahen ol Y HEFer i ve TH99hi (s 85
](c:_ogprrrseSYa p!surgl ity tm:eeé;tglcxwr,ar;f ypal;qlmmmmmtsm‘trmsarm eedemirloidgon
shbgfrzﬁg fgala&%F%%p%é%D gnd %1 %% %Qlletﬁp% el% e M cal ;Ij%/‘éj E[terc nnect ed
s?)g(r:fre:tegeq:g?adeeflieragessrwézrentser d’l’[g] teairercbms:cqntsenﬂreavedtwu tdug |hﬁ ?Lgi n

gi lico gszﬁst ngg gﬁg §§> § Q%gi‘f’%&gr n%% &P%%Lﬁﬁ'%fg %?éer?ﬂ% erconnect ed

at resppeeirveoelsdseareediesprosmm qrgta sterasmcganmcm@ ceul ayer[&8odbrned on the
silicon substrate l11la._A phos $| ass | ayer_95 separat es t he
U

drain el ect rodes® s %I“ﬂ he' SO chf %EW? om the £1171ton substrate

111a. Aeptmnalxdt 3eqqf mnrdunetrmqqdrarqn c:;mtr,a@trse<88pabe[cterumaclég/aponnect t he
drain electr drainr i ura

C{egé] ons 89 Wmleag %ly
COﬂdUCF’FV%q'SBH?C%I%—l])?'l?%l%§ sp%%qjeq Y P}y PUBNRERL I hBL SEF % ect r odes 97

to thesgouneesEeginns, 9;991.@@@:5@@ Xip@eawaoogeuprrqutzy seachpddzglri ve
snmal | he on-resi stance of each FET drive

circuit _is prefg{ ngln)%l
ci rcui H2F3 prlér &t yl?%wt?%rpaiﬁﬁﬁ%s’?egé”t e “oroHiit 3992 or 16 ohns
(i.e. A@t[etmﬁvhq?cﬁual‘[ 36eohngp, awblﬁbereqklbﬁeﬁe\eétﬁl@d).edSItxtF‘ET;ﬁrtge circuits.
For ex e _aon-resi_stance Ron can be related t ET drrve cr rcuit area
A as fgggaﬁszeumntoo pP23l1eTo0s8se 3yl uoTe T‘[EUTpan UoT pu=

I8T sng punoxb paietdosse ayl PuUR SATODOITD SATIP LAJ IO I8

Aexze IRPUWNTOO YDBY "pPal1dauuod ATTEDOTILOSTS aie [g Aexae

3TNOITD SATIP LIdJ PSIRTOOSSE 33Uyl JO G8 SIATNOITO SATIP L34

9yl JO TTe JO S9PO0IIDIT2 aDINOS 3yl YoTym 031 T8T snq punoib

IJeuunyod B sT sxojeasusab doap jutr Jo Aeixe pojeTOOSSsE 8yl

pue T8 ArIx® 3TNOITD 8ATIP JLFJ YO®SD Y3ITM DPI3BTDOSSY "BLG

SpeaT I03sTsax JIe3eay AQg 9¢ SI0ISTS2I 13313y oAaTIoadssr

01 pP23103uuod AT7aATioadsal s8pox3loeTs uteap butaevy 6§
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Ron < (250, 000 ohnmsun®) /A wherein the area Ais in mcroneters2 (un).
This can be acconplished by for exanple with a gate oxide |ayer 93 having a
t hi ckness that is less than or equal to 800 Angstrons (i.e., at nobst 800
Angstrons), or a gate length that is less than 9 Vim Al so, having a heater
resistor resistance of at |east 100 ohns allows the FET circuits to WO
02/ 0Q069-4 16 PCT/ USOL/ 2765.4 be made smaller than if the heater resistors

had a posgrsrpsyst gnce .o ReeswirhhbarTgseatesibgat gsud asi St Walmd ue a
greater FET turn-on resistance can,6 be tolerated froma consideration of

di st ri BAFFBATOF ERREr Y bet REH Phr Ei 19D dHeF 1TRE HedtoetS Y& &% s, (0051]
As a patgicular ‘gxgnpkep heodbaisn relreatiHode® 188 y1dkal gL s 89, source
el ect &Qdes 97, _sourcge re%i o%}s 99, and the polysjlicon gate fingers 91 can
ext end” SEBRFANPP AP | ¥ (SATHGGSREM P07 PPansvafsel P8 o 'BHE & ehce axis L
and t oadéeakosgt § tigt ndl st entg oknbhpugoasngubuseessdB8loa MBSz f or each FET

circuit 85, the extent of ai n_regions 8§ﬁ%n t he source regions 99

he d
t r ansv&? sé&Py chlteheo?:’el?lé?oe%"ﬁceg 3&?5‘”@?5%%@15 LB the gate

fingersuer absyge sedy tyedhe (gef epense Bxt s Lysksr Shvpdar HdGa6, Whi ch
defines_the extent of the active regions transversely to the reference axis

L. ForPERReHf F&f §PRRAE, APhe TEMEER: 168 PR UGIRITAYE & r@de Fidgers 87,

drai n ¢ggkqanbungenatd® BouUrse efesensdebuageds Pbiesdise® negi on fingers
99, and o%%silicon gate fingers_ 91 can be referred to as the | ongitudinal

ext entPB% CREEPERRNTRTIP nERf BY AR TRUCHMRIRA RS W PITHy UhdHarrow in a
SUIrip-poke 8hgl I NPT +dd K& ITMENR0IARS3h 1 BYutaY 96 MdtASIfd ik, exanpl e,
the on-resistance of each of the FET circuits 85 is individually configured
by con?FdPVPHESt ReUPBAGi FAAFnAITIBINSFHIEA [S&Ryt B o021 contl |y

non-cont acted segnent of the drain region fingers, wherein a %nti nuously
non-cont acted segnent is devoid of electrical contacts 88. For ‘exanple, the
cont i nBBR3| FEABARE 0AHACPEENSBgASNEPRF TEHE I TaidN ¥ &iTdgn FIYRJEIES can begin

at theyendss@feine dAl N RO 0BS 89 /Hhagt apeyfuddhesd fI.omlbeheater

resi stor 56. The onresistance of "a parficular FET circuit 85 increases with
i ncr eaSHAg 1BHRIPIFT t ABIcont iSHGIETPYSRordLBRt AdkTedy 4N ai SPPT TAY 12/ UGUCI- L
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17 PCT/US(11 /27(i5-4 region finger segnent, and such length is selected to
determ ne the on-resistance of a particular FET circuit. [0053] As anot her
exanpl e, the on-resistance of each FET circuit 85 can be configured by
selecting the size of the FET circuit. For exanple, the extent of an FET
circuit transversely to the reference axis L can be selected to define the
on-resi stance. L:OO%?I] éfor a_typical inplenentation_wherein the LPovver traces
for a ParETculPATEETE rRUTYF 85 e r JbEeFRFP T ARBRABPY 4IFER paths to
bond pasiss 78q0Rnct el ctesiopatde | ongplitdi’pabl Vinseparsaieruends of the
printhead structure, parasitic resistance increases wth _distance fromthe

cl osest+ERRE oPUehd Drint RRAASTERY (RS EaNr &5t sRAMRBIRP t RESFERYH i ve

circuité 851h$ dgereased (redd npanzddogi feuubronea ef fdci idgo with

di stance from syuch cl osest eng, so as to offset t i ncrease i n power trace
parasi®Te P&§i s L AL ITWT B ¢ UFHTD O aF e 2URS Bt & TIRR TILORRH]T

non- cogbasiRe ol rle:f,fgjlgeag@qggerg,s;p{m-gm 1eshegt isvg FET gy Circuits 85
that start at the ends of the drain region fingers that are furthest from
the heat er' 3| STUF SHFHRE I O TEYIHST BRI PUEBHFeM® S e@Eased with

di stange ié@é@wesm_cl@fgggsﬁ@n%s@fa t{'@QahQQQBHHdﬁé‘%éé’owgﬁé agpands of the
0

printhead structure. Each ground bus 181 is forne f the sane thin
film YRR iRARIBH IRy ePIaPIIRP WA nAEPBEFE8E4IR7 A HIRPASRA ce

el ectrogdesp@é ofgihe FE ehhe4bt o858 iAW theoed | ¥8e aRheas j0fsppch of the
FET circuits conprised of the source ‘and drain regions 89,799 and the

pol ysi ¥# BB, HEREEPMAT A0 B REERBIIP 2 ASERT BENSATRTAWSAS’BE| A ground bus
181. Thi t (o i r to y narrower
regi ongé%iaéc%%l t{?%&%ﬁ%%&,é%ﬁ;gﬁg?%@??%ﬁ%ﬁ hau I essl%c\"os ly, thin
film substaagtan®sll [DOHBIs AsOy TUTRAPUIRHESS MBI Jtd o Mitersei I e

por | G TS AT o ST RLR, SRt CacrTof 408 ad R Tingers

t hat a®@lf gistehidst d1 oaet e heat BPos$ esEstrgr WBK, Uty ermentieal s@mch ground

bus 18 % I |1y er IS oward the
associ% éégﬁga§é§§%%s$é% OL?{sgg %a%éfg%&%%% ré%&lgél‘gagﬁ ta%'[le ‘192%310‘%%%% t he

cont i nuo@asey PartagntTact auiabrad nefiingeresecdnonS paTanuredsersI®i nce the
drain gl ectrodes e e n r; Su i NUous on- cont act ed
drain %‘%gé{) ggctslgg g?tsle% gtgﬁneg%qvéﬁlgsg#\égdﬁ%dt%ﬁ \%&%@f&1 gé oguyne us 181 can
be i ncizased byrtingradshagryheyanpoundpby adn cho tdps grooamd nstaverlies the
active i of FET_drd i i 8 ep i u | engt h of

t he co%é?%lﬁlgggfiy 1n5frﬁco§§§ctdet}c/feﬁa%%%é%?oﬁi%&grrgﬁ?ggg?h%lﬁs chi eved

W t hout isapregingablde swelth gfuddss regron ockeypi epedy argusowsmil bus 181 and

| nor oRaPRELUnS M RouRe B VRH nf Dot AT §YOMEF bl LI et i ve. .

regi onsaphtubedFETodesvewi rpuids 85c1&ffert meekpy at awagparddexul ar FET

The. 1 o Branaesae Pk 178, M 081 HlengPrdlot el Ph i tiiincrad

segnmrengstpfothe sereasequwnsi1y ADSZP Boritherdpeedrdds axanpleraherein the

arai n EpFoker PRaE O FRAE 7 SRR O TR s AR e o

wher ei puodhes| engt hs* @f § saphsgomoisyews] wamEscomet ed dwal TOIEQI on

segnen ease. \ L stanc ro. he cl.ose f i.ht head
struct ?eggf%eﬁﬁo%%\#élg?gélgoﬁv@?%at% 5(; o% eej\\‘?\n{jdﬁﬂ'[q\ﬁoqfst};%g%)“tﬂd bus 181
with the ggr sabnensefr tikgebgnghh paf s oo ijaarawsids axorrcontaaied drain
regi on segmenhs rovsi deas f;% a roqu bgs hgvi ng gogi cllgth 3’%18 atfpat
i ncreas®s Wit P SxiTh 1 yrto THe" ¢t 0383F°&nd ot “f e pri nthea s‘/fructure, as
depi ctedei re I Gdn8a16Si svcey tumerchmentr yofashabed teurd s pacrfases Wit h
pr oxi m'tg to the bonds pads 74, such shal_pe advant agaeousl y
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wo u2/oro~~~~a 19 PCT/US111/ 2715~ provi des for decreased ground bus
resistance with proximty to the bond pads 74. [0058] G ound bus resistance
can al so be reduced by laterally extending portions of the ground bus 181
into longitudinally spaced apart areas between the decoder logic circuits
35. For exanple, such portions can extend laterally beyond the active

regions by the width of the region in which the decoder logic circuits 35
are foPHROFC[DDBYITMAL 113 W RGSCASER PRIy pHOF?i DAROER AT IR th a

col umgs arfey @hiobBl deoprENebabeRS L Pe ARAASE | Rol espegti ve
regi ons haV|ng the followng widths that are indicated in FIGS. 6 and B by
the rePEPRREed@3IFYMat' FORS N A HFIMTHN thoe AH%H F/A LRV REHTNE THAT

CONTAI 8pi¥ DEEResiist @6 Th808 &Y ADSHH 0 PRoBI 5 1 €SS £1 et ¥ oMM ad Wb 7) FET
circuits 81At npst nost 220 (W81 )350 pmor,_or at um for exanpl eDecode
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These wi dths are neasured orthogonally or laterally to the |ongitudinal
extent of the printhead substrate which is aligned wwth the reference axis
L. [0060] Referring nowto FIG 11, set forth therein is a schematic
perspective view of an exanple of an ink jet printing device 20 in which

t he above described printheads can be enployed. The ink jet printing device
20 of FIG 11 includes a chassis 122 surrounded by a housing or encl osure
124, typically of a nolded plastic nmaterial. The chassis 122 is fornmed for
exanpl e of sheet metal and includes a vertical panelgglZZaqsSheets of print
media are  wo u2/o~~or~.~ 20 PCT/US111/27C5-t individually fed through a
print YonePY 253524 TRdaPY T vEIprRIRT a®Aattid n§2E53rEmM 1 R%hat i ncl udes

a feedktf@y,1d@Psds séo5enY Psadd Sdicy haf-yuyd Riderd puldie 4 nt medi a
may be an t}[{pe of suitable printable Eheet material such as paper,
card- s2dc ,ep-f‘*ﬁﬁgpé’rlgncgi%%ffl%ﬁ aFeNBRJATRRTFHRESARGt IPYR SHRA ence t he

|11 ustsgd edyenhodurantss ydeser | bedg as1¥abRgoP3RgEpag Fzhq uyddz yRdi um A
series of conventional potor-driven rollers including a drive roller 129

driverPhy 3t PECTVIDr Fay TPUErd 1DV EIHE MOSHRi 24T 02 he f eed

tray 128uéiéPsdhiePiidarddna 13 ubhherxphi BithNgo 1 tdheSAiddeos A er 129
drives the printed sheet onto a pair of retractable output drying w ng

menberRPABDTHEPR SR Showh TRBPNERPATR ecd] B2 9 MBEETHERT  The wi ng
nmenbersy 188e hed o -her v 46 fd NtRP S Begt &f[?éx§u§ﬁ'9{{ﬁ:t;t b Q/fe any
ra

previously printed sheets still drying in an outpu y 2 before
pi vot 33§ ySFeR#FRERT ngoRBoHhAUSI §8s T2d9SEAow TR ICHRYEF I REYES, to drop

the neybyp Prjuxt edushegb i ntor{ @y AUt RYtudt 3% 132, Jhes Prénts fegi a handling
system may i nclude a series of adjustnment mechani sns for accomodati ng
di fferBhd SUzesCdf PPRHAFSAEISE FRCPEY AGMOst 14T FegadusRILs®hvel opes,

etc., SHehs@sed@ Si4dbne Lengthoadbushyapt anmg34 Aueelope feed slot
135. [0D 1sTh% pr?%tgr OE%FﬁG.D%I furfhgrlﬁﬁcﬁﬁdesaggprinter'controller

136, seheRERiRdl 347 | BEst HATRBUATUAS ni W DpREHSssOF, RRIPVERE GiF a print ed
Ci rCU'él%bQ@EHoi%Q gueagrﬁﬁg @%t Be kLRb SideRfeqhesGhass|sseasdi cal panel
er

122a. e printer contro 6 receivesS instructions froma host device
such aRUa PR sOMRC B HRMOFAGPOIhEREY SRETBHM T SIHP Bperkdd on of the

pri nt gy NGh ush fgh SEYSNCET i s Pl e "BHLSS S W OO, T PId 1Y 1 FONEs 125,
novenent of a print carriage 140, and application of signals to the ink
drop gendk®®srsS¥PeIY \AANGq 2/34yY | eImorrazed ul *SI03STSS8I
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PCT/ USOL/ 27G5-4 [0062] A print carriage slider rod 138 having a

| ongitudinal axis parallel to a carriage scan axis i s supported by the
chassis 122 to sizeably support a print carriage 140 for reciprocating
transl ati onal novement or scanning along the carriage scan axis. The print
carriage 140 supports first and second renovable ink jet printhead
cartridges 150, 152 (each of which is sonetines called a "pen," "print
cartriUQyeS¥ITHIT aldF i Age"IMeTHR FHIN0CTarisddges® B0 PHFASTRIUde

respectdy@rpsi nkheady oburmfy t had 1y espaat ivealsayes geaer aldy, downwardly
facing nozzles for ejecting ink generally dowwardly onto'a portion of the
print YARKAT tPAELi8 A t'HEUPAPAPUY0AE81A5OUTRAE OJriidxitT )c SMa% et 150, 152
are paRti cehgs! el apped dd4ypt hgprd CRIthh 298 140c by A At ch
nechglr)lq@m t ﬁatfi ncl udes clggrg'rpi ng 11teve1r sj,' %tcﬁekr#e%nﬁg%‘s %r Iuﬁ'c s 170, 172.

[ 0063]EGof2REBReraTE PRRAL Bedhd BM i 3 THUREAC P hfdudPusia dudane zone 125

al ong gdiacayi-s whi ghyisgparald £l o i he-tanggy t J on of the
print ﬂ%g?a tﬁaghis bénegtﬁ'gﬁg traQ%%sed €§ ?he%n%z%ﬁgsqg% tté cartridges
150, 152. If the nmedia axis and the carriage axis are | ocated on the sane

pl ane, as shown in FIG 11, they ngﬂ.%Lﬁe@%n%ig%l ar each ot her.
of 't

[0064] An anti-rotation nechani smon®the bac print  carriage engages
a horizontally disposed anti-pivot bar 185 that is forned integrally with
the vertical panel 122a of the chassis 122, for examp|f.+d ent forward
pivoting of the print carriage 140 about the slider rﬁﬁ%.%%%] By way
of il|2%i? adTVRIEXaApPIER 1Hhe PF iFRITERT rAUFEI 30y SAIGIRTEER-0I printing

ri : nt. . ) > itk ridae.

P0066) T "arsipkdl B 0 SAHAREADE | Fad SRt ipdh et h  hn

endl esebpht ‘1S8URhicch &an Hie Wdwenei n' ‘® ‘convenyd® onvgl ranpgr ,oxand a | i near
g . . 215, i zed

Co. ot bt R (e Sysa @ ke oY, 26 e i S cran axis,

for exawnpie L[RJayeveddanceoswetlkTeeAvant pgnalpurecmmiegwest TqEOGEAHIAl t hough t he

" eOSk P93 RSB SEH B kSR SymbeC i e et
persons skilled in the art w thout depargd rpuduiem tdrerscope;anth spirit of
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WO 02/ 111 (119-4 23 CLAIMS What is clained is: PCT/US(11 /27CS.1 1. An ink
jet printhead, conprising: a printhead substrate (11) including a plurality
of thin filmlayers; three side by side columar arrays (61) of drop
generators (90) fornmed in said printhead substrate and extending along a

| ongi tudi nal extent; each columar array of drop generators providing ink
drops of a different color and having at | east 96 drop generators separated
by an drop generator pitch P. said columar arrays of drop generators being

separ af&dd rom-sach /bg %H@P%O:;'Oglg? E}rrgr tﬁﬁgh Zsbu§§nggﬁqp generators

produci’ng ‘1 nk drops haV|n n 1 nk’ drop nabl'es nul t'i - pass
pr|ntMﬂ}&ﬁsﬁﬁ¢ﬁﬁﬁﬁﬁtEBniﬂﬁ@FTpsm&m IREY T HeH 1% (2P) 2dpRIalte®g a print

axis pajpl I )y to sggd &Qggkgggln@élggﬁengqlamm%lbhrgga%gu%ggaglgrrays (81)

of FET dr|ve CIrCUI S (85) fornmed in said printhead subs te respectively
adj acMRUB £ SRRl LRI B 0 fF A Iseiey @Ner ao g OPar uepeFgPAUAF sai d
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uotbax uteIp 98yl Jo 3Juswbas pPs3DRPIUOO-UOU ATSNONUTIUOD
e Jo y3busT 10 3Jusaixs TeUTPNlTHUOT ayaz HurTTorjuod AQg
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2. The printhead of claim1l wherein Pis in the range of 1/300th inch to
1/600th inch. 3. The printhead of claiml1l wherein said drop generators are
configured to emt drops having a drop volune in the range of 3 to 7
picoliters. 9. The printhead of claim1l wherein each of said drop
generators includes a heater resistor (56) having a resistance that is at

| east 10Q. ohns. WO 02/113dI1X@. 1 24 PCT/USUL/ 2715-4 5. The printhead of
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said FET drive circuits has an oq-resi stance that is less than (250, 000
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circuits has a gate oxide (93) thickness that is at nost 800 Angstrons. 8.
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gate |engt ko funos sl Esaetgbaas@ b G -PEB Y pushxal R§ shbbBeierdpef claiml
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10. The printhead of claim1 wherein each of said FET drive circuits has an
on-resistance that is at nost 16 ohns. 11. The printhead of claim1 further
i ncludi ng power traces (86a, 86b, 86c, 86d, 181), and wherein the FET drive
circuits are configured to conpensate for a parasitic resistance presented
by said power traces. 12. The printhead of claim 11l wherein respective
onresi stances of said FET circuits are selected to conpensate for variation
of a paraspePeivespst adedspresent’ed Ispedaisusoneyt rewces TwTIXG 12/ (1 C( 169~
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source contacts (98) electrically connecting said source electrodes to said
source regions; and wherein said drain regions are configured to set an
on-resi stance of each of said FET circuits to conpensate for variation of a
parasitic resistance presented by said power traces. 15. The printhead of
claim 14 wherein said drain regions conprise elongated drain regions each
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