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PRI NTHEAD AND METHOD FOR THE SAME BACKGROUND OF THE | NVENTI ON Thi s

i nvention relhes O inkjet printing devices, and nore particularly to an 5
inkjet printing device that includes a print head porti on hat 2;9 ei ves drop
activation signals for selectively ejecting ink. Inkjet B I gﬁnsystems
frequently nake use of an inkjet printhead nounted to a carriage which is
noved back and forth across pri nt madila such as paper. As the printhead is

noved across the pri ]ﬂ%ﬁ JHMEW activates each

10 of a plurality o ‘rIE?) genera rs W m#ﬁe prm% ead to eject or

deposit ink droplets onto the print nedia to forminmages and text

char acters. &!Lﬁmwmer car ned vvlth the pri nt head or

erote Trom the PSSt RIGSGRd B bRl RERAT N ARchif, By 2l Ly of
a

drop generators. nd| Vi rs are se i vated by
t he use off amkgt piintiag |d9ncelt5atsncgm1i a phietheail SPOIpPrDthatcre@ngg/drphectpﬁmqmtl ng system

to the print Igllggatqls g,;glegt geg Bkthermal inkjet printing, each drop

generator is vat e ing an electric current through a resistive
el ement such as alnkjetsmsmmrsysttrns fresyentiy sake ese phan ighje erinthead enpuntehto t he

resi Stor pr ogugas, NGy s Wbata balk b fhen BEAL il Medlaludh NGAGK! AQllcon Charber

adj acent the resistor reac vaporization, a rapidly
expandi ng vapuaathdad @rmovmmr@s themnnt/mtdiﬁ A carot demicy sphrokivelyaactivates shelinber t hr ough

an adj acggt QH Plhﬁﬁ%g)g dRPZRASEatork %trxiﬂrﬂ%%ﬁfhéad% g;%&%g dé;{o {T}nk*af‘o pazzles are

deposite la to acco printin ectric current is
frequently pp@vmemmtroedlmralfwwg%rae%ie&ttcmrscrm @?@bs‘g?éhéh%ﬂ&ﬁi@ﬂby a

swi t chi ng deyjfi& @uﬁhe BSntikal bnexjeﬁiloéfﬁfoﬁlcthe %rfx@nl@ﬁi ptbRdes (&Ff&)m 1&g t ching
device is activated by a control signal I's provid It)o the control 25

term nal of thelumliptefdiongerteaieree. Once activated the svm tchl ng devi ce

enabl es the el eCtIﬁdlﬁd&‘P'ﬁ{oﬁQEnePa%r@ﬁ@ &1&{%&%&%@?&%&@%&%%&f%tmThe electric
current or drive current J)row to each resistor is sonetines referred to

as a driVié coeignabpat ig prghiged byrqhep@mg pysiemgp g arinthesd. Etheesst efdhgymelct i vat i ng

the swtchi nglkﬁ%;{ﬁﬁg,fé%%pageeaatw i Ebtl%%&f'byrp%s%lngtaﬁ)aedu% aﬁ@ﬁ%s@gﬁ referred to
as an address signal one previously used arrangenent, swi t chi ng

transistor i3 “’étﬁﬁ‘f?eeé‘i“?ﬂt i“ﬁh 3%} fegision IflﬁeSé%véwc’rﬂéfs?IWrww&w ré%%“?‘ve t he
sWi t ching tr gRaiced Rat, #at RVEmSheds iinkEin G WagoRiRdtion chamber adjacent the resistor.

Once the ink reaches vaporization, a rapidly expanding vapor front forces ink within
20  the vaporization chamber through an adjacent orifice or nozzle. Ink droplets ejected
from the nozzles are deposited on print media to accomplish printing.

The electric current is frequently provided to individual resistors or drop
generators by a switching device such as a field effect transistor (FET). The
switching device is activated by a control signal that is provided to the control

25  terminal of the switching device. Once activated the switching device enables the
electric current to pass to the selected resistor. The electric current or drive current
provided to each resistor is sometimes referred to as a drive current signal. The
control signal for selectively activating the switching device associated with each
resistor is sometimes referred to as an address signal.

30 In one previously used arrangement, a switching transistor is connected in
series with each resistor. When active, the switching transistor allows a drive current

to pass through each of the resistor and switching transistor. The resistor and



to pass through each of the resistor and switching transistor. The resistor
and Patent Application 10007694-1 2 February 2005 -2switching transistor
t oget her f or Mods rop generator. A plurality of these drop generators are
then arranged in a | ogical two-dinensional array of dro ﬁ%ener2§¢ ors havi ng
rows and colums. Each columm of drop generators in t he? B e connected
to a different source of drive current and with each drop generator within
each colum 5 connected in a parallel -2onnecti on between the source of
drive current I Bagh, T, p ithin the array
i s connected St“&%%%%?@ﬁ?@édr ess sdu%g g{ner\?\n{c’?h Aggmﬁﬁl rgi:)&geggnéjragt or within
each row conngotregdrstace therc amareged inoulogieal dWo-didwnsicngl asiag of dwpfgemeratérat r ow of
drop gener at i n i thin the

t wo- di nensi Oﬂ%ﬁmg}:&&g;aﬁ' % ol op%gcgr?glpé{l 8?%5%%33?0“%8&%?@%&%%:ﬁwact| vat ed
by activati ngOBHﬁemmoerssofsingﬂaJnee@mﬂ@glpmhldrnggmtohwlﬂdn eshgaumu at or of row
and provi ds NGofidoM if Ur § ltangsenkme@@w &€ Bl bt ftveCll Mo 439 001 21 ed
with the drop generator co um. hi's manner, t nunber of ectrical

i nt er connect scolEwy| Fagll revp pf dmp gfﬂeral‘ﬁfhé’&hlﬂiﬂ? lefﬂléeﬁ ¢°ynqct§él§@edilf®w¢ provi di ng
drive and CO”JdeQLs SN A ATarACRCRALHE: AhRGEREIAL bmfAGs OCT At ed
with the printhead. row and col unm addressing schene
previously dl%éfﬁ%%adqf@s ée%pamf@ fealt 19%j Hfdromptneniort el this mangs jagel y sinpl e

and rel ati veldgiliBgx @,%? %én‘éﬁtotr QEHRAROGY-dintenloddParta9 of&lé;v E&eRiottah 6@ d
manuf acturl ng costs is technique suffers fromthe di sadvant age of

requi ri ngl% eladivigually artijatsd qﬁ{u‘??ﬂé@““@)f‘heb%“pﬁ&lg‘l FOTesRonding 1t SesdPRvi ng | ar ge

hunbers of drRRerg6M6f AMOBSE ploPidinB! drivt NAAGHE HHaY the Golike QX @RSS c@fent hr ee
hundred 20 drop generators, a nunber of bond pads tends to becone a

limting fact¥cifle iththeedion geAefatocoMmHE 1 shis mafwergthe numbes of ARHEREr t echni que

t hat has beennﬁc@mk@y&hmreae&nhymcam@eﬁseaweedﬁ)a‘edfoc@wvﬁﬁx{gl BFeand i vation
information to the printhead serial format. This drop generator

activation i rFPB‘F"rlréES‘i‘ab‘rfmi each indjyidugl drop sensrareg 2ssosiated Wit dheriptheadso t hat t he

proper 251drop genanaihe ks Gartolinasdrésvial @Hemelfteiouklo GRAIsSHAGs caphtild € greatly
reduci ng thedﬁunber of electrical interconnects, tends to require various

| ogi ¢ functi dewg ipplemented wy tefapivelysimple, and) reiativelys mexpeqsiveredRloRayi ng

various | 0gi GeddingCtb i réduse @ﬂﬂhﬁammfaah@fgews@ thRGedhhRue Siftedbém ttee hnol ogi es
such as CMOS tsﬁéhnol ogy and t reqw re g const ant power supply.

t
Pri nt heads f STAEENASS 9 JeaRipsT %‘Hﬂﬁ%r%?d}}‘m etof Bendpagidor minkgads B N0 cost | y to

manuf act ur er mrgnamumtsmfh@a@s:letasdrmngWEﬁhéaa;mmgqg&cesIbﬁmgmcﬁ@muf acturing
process |%) a nore conple nuf actgn n pr ocess than the NMOS  Patent
n

Appl i cati dmogeegat ? n'g@ qupérthn to become a hmiting factor when

attempting to minimize the die size.

Another technique that has been previously been used makes use of
transferring activation information to the printhead in a serial format. This drop
generator activation information is rearranged using shift registers so that the proper

25  drop generators can be activated. This technique, while greatly reducing the number
of electrical interconnects, tends to require various logic functions as well as static
memory elements. Printheads having various logic functions and memory elements
require suitable technologies such as CMOS technology and tend to require a constant
power supply. Printheads formed using CMOS technology, which tend to be more

30 costly to manufacturer than printheads using NMOS technology. The CMOS

manufacturing process is a more complex manufacturing process than the NMOS



manuf acturi ng process that requires nore masking steps that tend to
i ncrease the gos of the printhead. In addition, the requirenment of a

en t%c on
const ant pomergtoo%ﬁ'fbﬁ y tends to increase the cost of the printing device

t hat nust supply this constant power supply voltage to %Pﬁﬁggrbﬁ(g]ead' 5
There is an ever present need for inkjet printheads tha g Tener

el ectrical interconnects between the printhead and the printing device
thereby tending to reduce the overall -8osts of the printing systemas well
as the printh j i . I bl e. of being

manuf act ur ed ﬁ%ﬁrf#é&gg% épggﬁéﬁiﬁfr%sgﬁgﬁgﬁ%&gg%r% gg‘% %??C?l‘egas?tgégﬁorsléogl ogy that

al | ows the pr ¢frthhprntkead.o badditionuthe caquireeenue| angpnitang povtd svppluteadsntanuf act uri ng
techni ques ang . bayv e Shalrieeliih Oy i . i nt heads
shoul d al | ow {;{(r:l or mgti ofn ttoedbent ar‘{[sz?gﬁr%@g&g@?&ggﬁg@ﬁémpp}%?@ﬁg‘g'devi ce and
the print headvdltagego fhelpfinthtad. manner thereby allowing high print quality as
vel | as 1ebiabl ¢ aRgf &l dniler Sk deld rof REREpAlts AT M efl g Capabl € of
supporting |arge nunbers o erp gener at Qr% to provide printing systens
that are capaBicecorfects betyypag\hapringed agh theprintingrdeniessher@tyNeudiRy tORAIERE | NVENTI ON
One aspect Of it RGerRl 85&Nbf HRVSRihS Bystedn 8 whilkl &l B{&&L{%@gﬁh%és@g a
plurality of drop generators that” selectively eject ink In response to
activation. THEeaRjsBeulppe eapallaaf being mepudiciured sing Adelaivelynidexaensiye gener at or s
di sposed on tQgmuBtiRtd\RafholoERH: ﬁQw@fthetxJPiﬁthgdfdg aﬁ)tbearﬂgxuﬁgtﬁﬁa‘asig%ﬁlgh generators

are confi gured for connection to a source of drive current. i nkj et
pri nt head 14l s¥Ymisc MaRdactuging Gephipiges gaidi kage selaively Upw dminyfacupnheetts on to a

periodic addramse prhrgttads Mol falbs tinfBRSe EORIrRE Qb EwRAURY Fritihgnal s. The
control device is responsive to the first periodic enable signal and

peri odi ¢ addr&¥ige adyhe prifthsed g plipgleympnner therpbyrallgyigg high peiptquality eor

activation i nwdleSRERGE ch&atbhnl FehallP Ukt friteads TAIRFBle HEWIp6@ing S ,
responsive to the secontdeh%erl odi ¢ enabl e signal and periodiCc address signal

for enabling P88 "WREEHAT BOB BERFENS 48 BOVirH PrTiEE isystamisohati o Fapablenée to drive
current. 1N onevigngiigh prid@iratgbodi ment, the control device is a first and
second contrao Vi it R J [ control device associated with the
first drop gwg e #MQE)M control device associated with the
second drop gener @hoispect ofiié prodenipihiichal dr0fkjd BRAK&EQ hatinga figakiyaFy 2005

- 4Anot her aspdgﬁ(‘:t of the present invention is an inkjet printhead having a
plurality of GPop GRINE: Walselectyrly cieqt iR i Fanopsedp detivanerk i fhg Elsbnse to

activation. Thi@thedikh@ided fitsniddeacbnll Bb delRftod dpbed @h &Qrﬂrﬁﬂ@xe&y rHa@it contacts
i i Al so included is a

configureg for. copnection a source of drive_current.

o ur a0t 1yt % o BEES Rt P a5t G o oot ot GHREED b7 18758 of

cor respondi ngirip¢ biireent. t The inkeo prigRed Qfso attilidess csingNadvice chhguRddual ity of
address signal s Ftr oVi des.g. raggreat I n%aﬂggtfter of ?ddress signals with only
one of the plUFSETTTY° 3P HEEr EEESTY 1L #19,/8°08¢ Pgodic fRablneRASt h t he
plurality of Taddomss devignal msreadve foadié figt PerfodROumetlE ¥ighdl dnd ph&id nkj et

pri nt head furtcli}er includes first. and second_enabl e contacts that are
configured f&i &8s agtf rocﬂzﬁ’%g Et‘%‘é%?‘@@ BYYTafor for ACtypHipn {RTeSROBYEIA dYS i odi ¢

enabl e si%fnalcsrenEadhe afnrbhdevice isstespamivese dersecoad aériodicsangilabignanane an
activation fr n r. than.f and gnly one of the first and second
enabl e si gnalpg%ggzeg%é{:e?% Vi agt% r:erfal})frl}g. thﬁ'ﬁgcoﬁﬁ grroglﬁeﬁ/rg%rf ¥o(r.lraﬁtbvaa%“hg‘r ators are
configured _s@espmwdriwcuaregi ngl e drop generator of the plurality of drop
generators is enaflgd pfeireEhbolfthenD heRBRRM ke tE S HARRn@LodkPe f1rst and

second enabl e contacts and the signals )
; device with the first control device associated with the first drop generator and the

30 second control device associated with the second drop generator.



15 at the plurality of address contacts. Each of the plurality of drop
generators are aACtllvat ed if enabled and drive current is provided at the
drive currentlg'é'iadﬁ?qm"""ts In one preferred enbodiment, the plurality of
address contacts is n and wherein each of the first and cgnq abl e
signals has an activation frequency that is greater thah e?ﬁ”% R@n 20 BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 depicts a printing >ystem of the present
invention that incorporates an inkjet rint cartri dge of the present

i nvention for acc L.shi r vvnlnatop

per spective view. %@%& gspgpg ff tb‘m)t eglt ?ﬁr}f&({a 1:cé)ralg'ral1 Jca?rfn FEG 85 odn in Fig. 1
in isolation plmdlityioé\dxed g%ra‘tammaaseM\IetyqunEmkp:emspous tvjagivatidal (The3 i s a
sinplified b|0kdl 0 he m s t hat

i ncl udes a pr |nEr’9te tep G‘[ain%hﬁ e%%aa“ gtrdrnlmhflﬁg ntacstcm‘}:}gur m‘% tlor e’ egtlonzjglmbl ock

di agr am showi m@ufcurofﬂrwe coénd i Alsoincmdei 1paemenhtyerd aém:ss)dommemtcomguad print
control deyic t i ortlo d t he i-ht head shown
30 with 16° grg’ﬁqéﬁ%’g‘?‘k rtg% é‘éeéegboh{i!ﬁ% @‘“‘p’ “fce pREGs jsdlf o 6‘8‘?6944 2
Febr uary 2005plurlitfFiofjaddbess sigmlsigrogdes dlrepgztmmpatmvwfmgdréssrstghm willevdly| of one

dehonati o d a3 ShEE RRGHR o R Rupls sl SR md V3P P ENFLE SRt ot of one
i ndi vi dual dragnalyeadriaviog a dequehey qfﬁe%nhkjenptmneéd)furthdi ifelugies fstianda schemati c
or osent 1 nveritrsa SR A IR SLARGHENCLPL NS L MRS perati ng
t he pri nt h&adseednd phreodsrenstdn sigriatsy eBach ohths fiohend sacord gnablé SIgﬁalghav@ans an
vent on shouh i BeERAGYS e Btk 3enly 16y BE WELREARY Cepdd it BF 202"
timeslots 1 axghald argfactiveeat tajtimen glhdiphugplignefshep genératoriarg. coffigurddgo thal i s a

detailed vi ev%n%f alls:ﬂ%let gr% %gngrzﬁ’sr 51’ {Kgﬁnllﬁlﬁy %f %H)g gené}];tottshg eﬂébtle%r ﬁ)?t lve timng

di agram shown 1'n '
activation based on the signals at the first and second enable contacts and the signals

15 at the plurality of address contacts. Each of the plurality of drop generators are
activated if enabled and drive current is provided at the drive current contacts.

In one preferred embodiment, the plurality of address contacts is n and
wherein each of the first and second enable signals has an activation frequency that is
greater than (2 x n)f.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 depicts a printing system of the present invention that incorporates an

inkjet print cartridge of the present invention for accomplishing printing on print
media shown in a top perspective view.

Fig. 2 depicts the inkjet print cartridge shown in Fig. 1 in isolation and viewed

25  from a bottom perspective view.

Fig. 3 is a simplified block diagram of the printing system shown in Fig. 1 that
includes a printer portion and a printhead portion.

Fig. 4 is a block diagram showing further detail of one preferred embodiment
of a print control device associated with the printer portion and the printhead shown

30  with 16 groups of drop generators.



15 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fig. 1 is a perspective
vi ew of one exenpl ary enbodi ment of an inkjet printing system 10 of the
present inverfidisMown with its cover open. The inkjet pri nting system 10
includes a printer portion 12 having at |east one pri n rtrrg(%e 14 and 16
installed in a scanning carnage 18. The printing portr r|ync udes a
media 20 tray 20 for receiving nedia 22. As the print nedia 22 is stepped
through a print zone, the scanning carfiage 18 noves the print cartridges 14
and 16 across the rrnt a.. The printe ortr n_.12 sel ec ely activates
drop generators WlF hion's aanggflhtdﬁgréﬂ' SFVWOWHCS‘F"’ 15V gé‘g’Eonj ilr%d with each
of the print gadritons @ 2b4ndividhall&op genetessit i nk on the print rredr ato

t hereby acconplish. p rlntln 25 nlrrp rtant .aspect .of the p

invention is a rreF‘I% 4 Fot siismate t%ﬁ’émﬁlr ?}BE{; ‘%h“ I1of P’tea%%e dr op

gener at or acteémbadimert ofﬂfeﬁﬂidiﬁﬂdaDdﬁ'oﬂi gbnéx’ﬁterqﬂrtherptes&amwmxd@es 14 and 16. This
drop generator acgrvatron |r21i n vJS use &é;alcg rrnth ortion to
activate drop genéfaf BrASeD h% %?I"n © é‘éﬁ&"’h"&‘&é 1 OPaTFBeritgrs ved
relative to tdm_ethperdrorﬁthermdenamvmomhewnaslbgdt of t he present |nventi on is the
Dt head port ! ongkel s PR 37 B R LLAR b BLHIR Y, 1

al | ows i nf or rshewroin Figo4.be passed bet ween the prl nt er Pat ent Application
Few i nt r connect s Enbrogy HaRvh il dRlior iiele At BRRRl ol P00 I
addi tion the mtmmeralndsf@prparagws of the present i nventr on aI | ows t he
printhead to be i nt { & enents or
conpl ex | ogic func |§ﬂ§ tcﬁe@xl&y@?&%ﬁ%ﬁ%ﬁ@ﬁmﬁ%&& %u?rtoﬁgég%“@s of the 5
print head. Triéagraptshowh mrdide- 8ppar at us of the present invention will be

di scussed i n noregdet picts a

bott om perspect i vlelngrlgr%/vll dﬁl%ﬁe{egﬁz&gﬁlf&eﬁ fgﬂng%ak)?ren a2 h?h%l%ﬁngrgn cartridge
14 shown in Fingng diagramnshowe indiigPer r ed enbodi nent the cartridge 14 is a 3

or ef er 1 od 10 Do EDBRCEP TR o RAE Pl 'p'ré‘v.t ded for

bl ack i nk. The prEgehtis Rroesnection viewl of ¢neretmplise edbsdmetied ani inkjer espect to
cont i ur at 1 oRe"e AR Phat ARt Shve AT O Ko ol T R LS on
is al so sui t@bﬂfeﬂg sptem & inplndes a prinfer portiond A having.ag keast one print edr@ldgﬁsl:ﬁ ted to
confi gurati ongy YMgLSI t A nt S
cartridges for eact ceg 1%?&1 Iﬁ%:imgeegyrsfhﬁghﬁtg@fpﬁg&?gF‘grraérégtaﬁr\l/egfy, t he
present iiverrey dhfor reeiyipd medivlZ &SdhqmnnhmFWZSyStp@msthmhw@mmt poee than 4 ink
colors are ugRd.sHGR ¢ qghﬁoggg fid LddidPs more ink
colors are usedc Fi ga aée rtesﬁelﬁl'ltt %r%lvgehtlr %ﬁnd]gsawaag{)tﬁé @-mb gato vari ous
types of prirfte E%Pf“trrPP’@@’eéz %ftféh"eﬁ/sa%‘faieﬁtimé asnerafogigrithinhprinthepdpdrtigde an i nk
reservoir asg M%Lﬁbs&ha@ed vAth €aEh §1Qhe PHnk @irmﬁée"stlﬁ'mﬁjcg%to%bdéﬂ i 20
replenished with ink froma renmote source of ei ther” conti nuously or

i nt er mi t t ent [RF.PrifiRediadg therepy pecemprlish Bringigwn i n Fl g. 2 includes a printhead

portion 24 that I&nﬁ@&ﬁeﬁtﬂ&de@oftﬁe prédehividtich@dh iS4 BBBbSof WRIBH thB griMér Nt i ng
system 12 for scerlbﬁctrv ositing ink on nedia 22. In the preferred

enbodi nent , H@qqggodrgpélgqngra@ép %H’“drfora*%l 9 ibssring catrides4as sili con.

The print headndZ145 IThis MESpIEefetatdractdvaa ihfointhgien 1 Qe bﬁﬁre pﬁﬁtﬁeag!bbﬂﬂbn @)3” “ddge 14
are di sposed an

includes a plyrality of electrical caon

arranged on f’#’é’atﬁgf‘%rﬁeﬁedaé“f)(?ﬁ?eé’gms‘dmt‘ tﬁg\ﬁénlérﬂ’%ﬁgﬁdfe F‘h"§é? ted into the
scanni ng car pricgesdiae| Sedtirer (aﬂalectcuﬁmﬁeamésemSm'&Sﬂi(ﬂrhk itehemthest péeach @ar r espondi ng
electric c th.the printer portion 12.
Each of ?5 he gﬁ%‘%ﬁl %?S%f(tﬂmcng%%gw r%&e@ nee(r: ?T‘%‘éﬁ y&%onntéc e& to the
print head 24anppragyefthopresgnignygntion aﬂlywvhfoem@em foibe @hssed bepneemthe pyipéri cati on 1
()DO7694-1 2 February 2005 7 conductors (not shown). In this manner,
activation signals fromthe printer portion 12 are provided to the |nkj et
print head 24.

ﬂ




In the preferred enbodi ment, the electrical contacts 26 are defined in a
flexible ci rcgmmgéﬁonThe flexible circuit 28 includes an insulating

material such @sss pol yi m de and a conductive nmaterial such as copper.
Conductors are defined within the flexible circuit to e% tr| égy connect
each of the electrical contacts 26 to electrical contac EPéfy d on the
printhead 24. The printhead 24 is nounted and electrically connected to the
flexible circuit 28 using a suitable t#®ehni que such as tape autonated

bondi ng ( TAB) O 19 A8, | A% Shihodi he print
cartridge is goé col or cgﬁiﬁrﬂlmgge cont ali n}’wg T? g%/{\v&tsrrtgerg emz%gn% cyan inks
Wi thin a corr esiperbl vieg of werivtead. pmaddltmnthe‘ﬁra@lopmdnphm éféthd mresentdes dr op

ej ection portiQBs; §91 v5§2th i i COrLres

respectively, to 10e T N&gﬂ%ﬁdgooge %&gﬁ%k@ﬁﬁumn& Sé‘gi‘gecont acts 26
i ncl ude el ect Plrer@atts @rcvnmalevt k)gez#smorattmbwrtdhcwg:m ufanmnsg gosalogﬂfeor each of
15 the yel lsovprfRagntR, mefibh &4 0, pectively.
In the preferred enbodi Irlrlent p%f carl'%‘?elng ?gbesﬁsgumédfﬁ Fig. | is
simlar to thé‘°E’r‘diF@t1WéthFet5Pq°ﬂ@€131@ blhown |n Fig. 2 except t he bl ack

cartridge makes usgy Ofdebik a Bb@in Sty iRVt bh ee shown on
the color cartri dfg 14eE’lTh(aal nmet h gdcﬁgna' alpzpar at #Ja%hl%gﬂtglgrrsté)rrft?l i nvention

will be di scuBd®dairHiee]tshare i Figdpde the prsteped @ﬂﬂ@dmeafewesmgtr thjeal6.
However, the pebhodadige %maﬁﬁg tégmpfmagé}@a RLE e tnm/e'ﬂi tBE' (Exte?eirt%gpl icable to

t he color cartridge 14 as well . depicfs a si ectrical
bl ock di adPanfBiodimeat 3reparas P‘p‘tirctai"éﬂg" 19 lﬁﬁ@‘”é??efobplatﬂ‘h@kpr"ihntpr@artt ri dges 16.

The printer pmﬁéml&ﬂwﬂlﬂhe&‘d’tﬁb&&@&b@d RIth &Epe@ﬁ@ttﬁﬁdref@?éﬂ'eﬁt%oéﬁent%y WRgi a
transport dev g 8’5] carri age transport evice 40. The print 25
cont r ol devrc EF BYY-d &I YR APBTOw; o Faligusatiopein iidish dhey methed st devi ce 38

to pass the rrqxfrmatuzafthwreyaghn@mwnl1m1sozsem1e\/wﬁ&re§ﬂma tHepkesér® ild&f@S1 ted on the
print media 22. In additio the rint control device 36 provides control

signal's for sSI2BREPHRSIY) Comiigate e@@dﬁﬁ?’f‘l‘ﬁl’l&é}‘sF%@)@tam SeRaFssEFint he nedi a

22, therehy deftiddeseraadarcoldt oleﬁra@sed ASprinby. MRkkRd, ihe prb&PRSEhBRSt the
prlnthead 24 or thrbgfﬂ%h the print zone the scanning 8 carriage 18 is

scanned acr os' 2pRiie rPPn?ﬁgcﬁy%te“Z?WhW mgrethea 45pk ﬁthreafe used spch @d&nned t he
print contr ol higlefdeliy Rfatipg OHérsias @Chory adid ébilbr§hrgfi'r§éds Higallh e Presédt head 24 to
Patent Applicati gn Iooi%tf %4 t 2 Febr uary 2005 - sel ectively deposit ink
on print medi BPEOLESBAIAYEH BicRt PRG.© M"’t‘%‘iﬁ‘ﬁ@?ﬁes fl8 aprpf’ﬁt‘iaﬁ@ &ystem 10 is
descri bed herehich msludteaanl inig) resdreoipdsi shoiie mcFig 2, o BPREE dariridg® Wik ddé Ng carri age
t here are, t her em 10 arrangenents as _well. These ot her
arrangerren S |?‘}\/§ lhélﬁy}r"r“ar‘i‘gé‘?%’rﬁ Soge QE Hnley fithgt CERMIFEPWE #bvenent

bet ween the Sngmitkdnigad and media such as having a fixed printhead portion

and novi ng the rre?,;laﬂgast the ri nthead or having fixed nmedia and novi ng
the printhead past™ ‘hg‘tfi’w& in Figgy2 ingludes asxrrrﬂretdrr%prw Hdw only a

singl e print respbisiviedgetitdion kr@nm{ Ak priftin@ sydfenb f&%@l@@tﬁl&lngﬁbkx 36 is
electrically ;gonn print cartridges 14 _and 10 16. The

t C
print control deV|m5ela%é §P§€ %‘8’%”%‘%%’1‘?/“ meﬁ‘nd?lpé’ﬁ%asd {oois definsdianA) v deposi t
i nk cor r egpordbsirgic tohaasitican Thh@rinthdad €6 lison@inted tdoecqmngbtmﬁy 2Fi ghe 4 depicts a

simplified el I reater of, the print
control devi cpg‘ﬁ%%‘% © qunl&? eg&?%a'?g)ro'%@g%l on af%azﬁdha?ﬁrg ﬁP?SﬁE‘ﬁ% d 24 within
the print carameigdden 1. CammgerbpdmZS ipotmtrwhen gepértyenBfed inol thdmnran§ource of
O ve oo r enlearmloeseRANARURRS LORNBALO Ll Lol SHAD RBENCLALON | The
source of drive current ress generator an B ener at or provi de
drive currentor saRsmaassocird withahs neintst pvtidns! 2y rfiselr Ofdhﬂrﬁtltrcoicalorbnttuh&e%cont rol

devi ce or3ocond eRtti@lly 36ndeted RE tHRIPrittnbRIASH B¢ eicﬂrofsaebﬁf‘ahiyV@ decfhi vating each
of a plurality of drop generators associated therewith.” In the preferred
enbodi nent, the source of drive current provides 16 separate 20 drive
current si gnal s designated P (1-16). Each drive current signal provides
sufficient energy per unit time to activate the drop generator to eject
ink. In the preferred enbodi nent, the address generator provides 13
separate address signals designated A ( 1-13 ) for selecting a group of
drop generators. In this preferred enbodi nent the address signals are | ogic
signals. Finally, in the preferred




25 enbodi nent, the enabl e generator provides 2 enable signals designated E
(1-2) for selgctrﬂgoa subgroup of drop generators fromthe sel ected group
of drop genera&ﬁﬁf "The sel ected subgroup of drop generators are activated
if drive current provided by the source of drive curren%Frs sdBB |ed
Further detail of the drive signals, address signals anfl" eh4bi‘€ signal s

w Il be discussed with respect to Figs. 9-11. 30 The printhead 24 shown in
Fig. 4 includes a plurality of groups-of drop generators wi th each group of

drop generato t o] f Live Pat ent

App! 1 ot on 1 GOBIRBTE SGpint b Bh B R eal Bl Bl pifferoPhT o

enbodi nent , tdlreprpr'lderdttbtéladﬂckﬂfpmmmm%s 16 groups of drop generators. The
first group of dr e our.c of, drive current

| abel ed P(1), the?rgtel%o‘;}dégé&&ﬁbmﬁ" QPQE'C gl%ﬁgcraatg%n&%%are ea‘%ﬁnedolﬁln%ct ed to the
source of dr i flegibisucircaings. dé’ec @n:abledxr@étzaii in¢lindes e insalatingoniperiaf swwhep generators
is 5 conne t t a and so on
with the sfxt ee};’ fﬁ’ﬁg i aSQo“E'?C%d?%‘atg&ée%%Pg%Eépgé}eacgﬁﬁggﬁn%%%ﬁaéf%ﬁ%e sour ce of
drive curr entthdélsmglnatlredt g EG?mCQMCWth tdsk ofrthaplsctudal grwgrtsg@mde at or s shown
in Fig 4 ar e f d A(1-13)
provi ded by f‘erllégﬂg déraétsggs ggir?ggg?d}% %r%m??t@?grr nt Bgig:%%‘flrsg-ﬁa%g@?&(g 36. In
addi ti on, eacdiﬁcwaltmmqpmdmhwﬁemﬂwcgeﬁemg@rsu;tablre eecmqueewthasitapo t he two
enabl e si gnal 2) provided by the address generator on the
pri nt controlﬁde\%}%gga@n%qgﬁe%t er detail of each of the individual groups of
drop genetht ors désthgeramelrvimbodiment shevndh $ig. 2 sealprint tanridgsipedtcoleo Fig. 5.
Fig. 5is a hheg Agl thlmaewrﬁ&%ﬁtt'art&rcﬁnmatﬁnqr po%ttmgtéagw&?nerators
from15 the plurality of groups © op ¢ enerators In the
preferred enthogionedts prtrﬁea%%gpledegrdmmeetm RgRiSpS ﬁbﬁ%matiﬁrfsr emvm inFig. 5

is a group Oflnlg@or}e%h&'méﬂi@skec‘éb&? tg‘?ElW‘irﬁgéntae%hcyﬁx?ﬂﬁ&?CtlﬁéielEé&l&l conmon
source of drive current. The group of drop generators shown in Fig. 5 are

al | connect ecoptactt Heinelydmelertricalsosiacty pssepigtedevith actieation gienplsgfameaskioP( 1) of Fig.
4. 20 They§ nCthé/)leﬂbkalma‘gérQPaﬂﬁé}%@'Eﬁ’ée%el’é\ﬂo;shbrBZtﬁereﬂfe&HQlyOf drop generators
are organi zed in drop generator pairs with each pair of drop generators
connected to a di Prfibs erfersd gmpedirmt. deriblacksnk Fagdecs 16 shgrn i Eige htfodi ment

shown in Fi g.sicilar ttRe Soldr Shrriigd 14 Sbwl oM. gera athOblackhridpe HARGHLE to a
source of address srgnals desi gnat ed @g‘ﬁﬁh e second pair of _drop

generators ar% HHRR tétrntpamams*etftfﬁ& QM0 tﬁﬁﬂtl‘gé:%“%qgﬁ &l ?“’25
desi gnat ed A(mthod talitapbittticlofiifd presert ndemn gaNRs acRE &l hRfet) witinapeded to a

source of add al Si na ed A(3).,and so on with the thirteenth
pair of dto g‘e'?jaé’t‘éi i%ﬂ?e?é"(‘?? g Bethgdend pRpprts pfithe RIGERAYeRion gy dr ess
signal s desr gtBﬁIc@tﬂe:ﬁ(tﬂé’rblorEaaﬁhg@M at 11,26 i ndi vi dual drop generators shown
in Fig. 5 are alsg connected to_the source of enable signals. In the

preferred embodi mEt3 dipifs s ymplified slecsirnl Blogk digeram of Hiegrinér gorfien 12 of enabl e

signal s desi gA@b&dotfhe print- carmdgast P9t THRIntef BértietN 1 QOIS Xprikt donkrePr uary 2005
-10The remai ni n 0 dro enerators shown in Fig. 4 that are

connect ed todFYtg %ﬁﬁf%?ﬁ@“sg%geé'& 3§)F“dcﬂ7aV@g%E?”F%ded‘§%4(bn§Fé’dntP( 2) through
P(16) arezscornesi ¢tice A6 aromgesvonira sighdisan the metlia eadsporsdevige o&rm pads ek op
enerators s b renal S r enerators
gre connect eE’P tM(% zarhgg’}ggearp%n g%gggllrl%gewé‘?sﬁr‘si dvxgésgw;%rtge ﬁ'?n?meg g‘gr gﬁa? ed in

Fi g. 4 insteadditdn, thegristoeontd deficaldtoproddas rcemtol Rfrb)s fehanntwety kowing 5. G eater
detai |l of eagh Jndividual ner at . w |l now be

di scussed with Tespec cfim?%e’% R)S%% 9 Q%t eﬁe%m%ﬁnm& éonfedé‘s &odi ment  of
an indi vi dualmediaci3 igetwpmedtpost thtemrgmad éfdoﬂﬁhroumhetechrmngenhaer stapTing4 2

represents O sh shown in
Fig. 5 t\/\% |E Lé} 8\{ gﬂedg&%ﬁgg g{rgéd%;n W&Qgﬁﬁheghg‘*t’éc o p generators
42 that are é’?ch“r&o‘t‘?ﬁ‘é‘&t@dw? &Gapretrﬁﬁowu%m éemdr “ad’éFr ee@h@rig%ar% The

i ndi vidual drop generator shown in Fig. 6 represents one of the pair of
drop generators 42 connected to address source 1 designated A( 1 ) of Fig.
5. All sources of signals such as address signals A(l1) and enabl e signals
E(1-2) discussed with respect 1 Sto Figs. 6 and 7 are signals that are
provi ded between the correspondi ng source of signals and the common
reference point 46. In addition, the source of drive current is provided
bet ween the correspondi ng source of drive current designated P( 1 ) and the
common reference point 46. The drop generator 42 includes a heating el enent
44 connected between the 20 source of drive current. For the particul ar
drop generator 42 shown in Fig. 6 the source of drive current is designated
P(1). The heating elenent 44 is connected in series with a switching device
48 bet ween the source of dr| ve current P( 1) and t he comon ref erence poi nt

—— . o .




print head 24. Pat ent Application 10007694-1 2 February 2005 -11In one
preferred enbodi nent, the heating elenent 44 is a resistive heating el enent
and the smtcﬁzﬁ;‘ﬁﬁ?}“&‘é\/i ce 48 is a field effect transistor (FET) such as an
NMOS transi stor. The drop generator 42 further includes ? secoztraﬁis swi't chi ng
device 50 and a 5 third sw tching device 52 for control fiRF*Rt vation of
the control termnal of the switching device 48. The second sw tching
device has a pair of controlled term ngls connected between a source of
address signals _an he.cgontrol tern nal of ,swtchi devjce.48. The third
swi t chi ng devﬁ%@“‘@g’ qtegosgdlﬂ%c’é’c‘i”@ﬁm ‘éﬂ%&?ﬁ)"{phﬂ‘ REge d%qt%f"@ﬁn‘#‘ﬁ@?m‘% swi t chi ng
devi ce 48 andsystre lOoisTdeseribesf Iekein @ hvirignthe ffinthdz8 A divposelién 8 qenidg and 10
third sw tching.devjices 50 and. 52, resp%ﬁti Vele(’ sel ecLi vely control the
activation ofca‘?"f‘i’ © SREFS 8% T PEping syssm 1Y, arangerts 3SoWelb 18GF (KT ng devi ce
48 is based odra@gaient®nvbiReotaddirafgemeitiTathicig r@ARbhBvericfiRiweed@E t he
particul ar . drg eneratqr 42 shown in Fig. 6 the address signal is

repr esent ed b%/rgl}i% Tg]?ndt“heglafsf‘ st "8Habht gxeéii Pg'H%Fadrpéﬁ’P% %Vd"go@‘gﬁf% and a
second 15 enaiabteths pgmbdad roe hadsge fiteddnddia dnf Iavinghee primtiehd pasallecfixed gnal E( 1)
is connected to.the control termnal of the second swi tching device SO. The
second enabl e signal represented by E(2) is connected to the control
terminal of the t Rigrd isswnpldied ngshdevintyes Sidsle Bint cotmidgeol d. i Ingzetdns, thé r st and

Ernd S0 o O L i 2

device 48 is selective a 0 con
heati ng el@®nelt Thd prift cdutiol devingr36 @rutvidesactivatior signafsrto saldchieehs dupositaniof dri ve

source P(1). Simlarl the.switching.,device 48 is inactivated to prevent
current from §gggﬁgr%én§ﬁ%ﬁa§€8%§?'ﬁ}f8ﬂ%rﬁ tbﬁgnﬁtg‘gti ng resistor 44 even if the
source of drive chigr&ndepid® djimpkfiedctecwieal bickie disgvarh Ghawing grearéraletad 8f | S

activated by ddifEbhRicRE 30 hihltheRRRP forlt 1M FRedEV)CGug0 and the

presence of an active address signa e source addr'ess Signal s,
A(1). In the thepineeareidgelfh Jdie pentcontobdeyice Bé insladsndogwi dfdhivegumeieyi ce is a
field effect tr J FET), .t C I rm.nal s assocj.ated with the
second sw%fcha?]ﬁgﬂgéé%%éa t(g’r %Es%ﬁp%g %ﬁ%gtg‘]r' aﬁ’g S‘% e?en%fﬁgres? S &T’egﬁ n term nal
i s connect ed geeeratbreand cuelde gerferatm drevsds ivg rvatrent, Afddressaand dnhide signalce t er mi nal

i's connected er m f.. 30, the fi sw, t chi ng devi ce
45. “The. cont e aer 84 QAR ELRARaR 350! Pt d 3 R0 "0 o a
gat e ter m nalactivaiegreactied aghuraditt Sidrripigerieatwonmsted thetewitbhe first enabl e

Pat ent Applicati Ofh. tﬂ@&%ﬁ@%éﬂgoo&mgﬁfthy?dfu}’ce %P%e_calge%'t grpgig%sgl%gs arated

sufficiently positive relative to the source termn e source of
addr ess signdlrise cugeny sigpgle)desgngted R/ 6l-1@geEerch drive wirrentrsignel piomidés t hat i s
greater than gt Alnit e $04L5 4P en the.se swi t ching
device 50 is sact ievat erggsgrhelsecond&g%%t {gﬁi%r\%ﬁﬁ@e@ eﬁ%}!?g%t ﬁggﬂ provi des
current frompraiared sobedmentt. Be addiess genesiteyrrapvides\(13 )seftaratet frdresosigwatsl t er mi nal

e O SR SR APy ol ot SUEL e 2t vt

embodiment the address signals are logic signals. Finally, in the preferred

25  embodiment, the enable generator provides 2 enable signals designated E (1-2) for
selecting a subgroup of drop generators from the selected group of drop generators.
The selected subgroup of drop generators are activated if drive current provided by
the source of drive current is supplied. Further detail of the drive signals, address
signals and enable signals will be discussed with respect to Figs. 9-11.

30 The printhead 24 shown in Fig. 4 includes a plurality of groups of drop

generators with each group of drop generators connected to a different source of drive



the preferred enbodinent, is a FET transistor having a drain and source as
the controll eqm'g&rlmﬁogal s wth the drain connected to the heating el enent 44
and the sourcengonnected to the conmon reference termnal 46. 10 In the

preferred enbodi nent, the switching device 48 has a gatf ‘%’?Lﬁad ésnce
bet ween the gate and source termnals. Because this sw g 8’28 ice 48 is
relatively large to conduct relatively large currents through the heating

device 44, then the gate to source capacitance associated with the

swi tchi ng devi 8.t relatively |large. Therefore, to enable or
activate the §%ﬁn§h}nntgpg%\f/e?r§%g@§fdu?ﬁ%¥é ths réthf)arad %O‘H‘EI? Flggmf‘@rqfridi‘@l nust be
charged suffi etreratdry Tl filsagrouthef dop panbriatory islestineseddtB theSsodfek ioF ahwRd t o
conduct betwe d drain. e control termnal is charged by
the source of ‘é%}r ?ggeg%l;‘f‘g)ﬁéﬁ%g SeRAq $ropn °g‘ﬂ'8p EWEBINE EnFack RenAgFtedeoitiee 50 i s
active. The sewrceofoliriaddestsdesiggned B(\(the third Yot f iy’ Bakralot Ehar ge the

gate to soyrc | t.ance of. .the switchin vice 48. It is inportant that
the third sw ?%’ﬁ%ﬁ%qgg‘eB%“r‘f"n°af€?‘|"i/°é‘”6ﬁ%8ﬁ‘%"ﬁ dg‘g)@w} 1R Wil thresixtesathag i s
active to presgwen ohdiopgeneswirs tah cennpatdtof tho soulve iofl griveosurat degiyean t he
source of addpﬁgf signals A(1) and the conmon reference term nal 46.
Therefore, the enable signal E(2) is inactive while the switching device 48
is active or conddeeh efghe gToves sidrencdenenajors ehoiwn én Eig 4i ase donmeetet voakhethtby
activating thgebhdrddsisphd bl i : duce the gate.to source
vol tage sufficient ISySlgiéMl k na%%%\c}g?)é@ﬁé&gd\?\ng,% %ﬁ?ﬁégd?cése%elns%t%@%%ﬁﬂr@“t hi rd

swi t chi ng BevfeaEolsipvirg36: He addition caagheaf thergomngs ofsindp geseraors brE chrmanaitst or  havi ng
drain and Soufgeyv@snablR&imAHER, e\ ith the drain connected to
the control term nal of l_gglw?tc 1%8‘95@\%?&%3 b)viyﬁhee YRS ST MBI is a gate
t ermi nal t hatPr§ cersiohdetieed36 oGrepler deuubofieasibuf de iodiviemdlgtoapsbfdraps E(2) .. The
third sw tchigg ,Q{gl\gidggg%nggdggldog‘,@g; b ikvation of the second

enabl e si gnal E? 2)1-" that provides a Svo%?ggtg?§¥£fthgyggg‘t e that is sufficiently
large relative to’# vl ek dperamrepresuinge sisletgmap ohilnopl geneRmtsefidm Appl i cat i on
10007694- 15 2 the prisay of Qaps LBslp! SRy ARG S . £ VAL ARG Lhe third
swi tching device 52 causes the controlled termnals or rafn and source
terminals to TORHHER thAsngls\erougpf diongereraier shoyw i Eignééna givep oD 1 0l

term nal or gadiGdlae trdh B&eratdrs daliEconid i i 48 and th urce
termnal of the sw ?xghlgngemdevi ceﬁ%c{eggg ?'[s]%fm | \éisg'ﬁfﬁogdp‘éedﬂ’gfﬁg%ﬁ%e vol t age
bet ween t he SRt dfogeaRerirs shewn tihBigsoare elécdnaectedriathe obmmbresosssk b hi ng devi ce
48 the swi tcf&ﬁmg_c@@yti(ﬁﬁg,ﬁ{gdipﬁ)gfﬁé/_qnt ed frombeing partially turned on by
capacitivg coupling. Wirle the third switching device 52 is active, the
second swit chi ng B8 individyalceror @enesntqss exidint the i andipnef fiap genegavsintes of current
from the sourg@néd AdESLEReriol PRl SvithAadh pairt §? db nce termnal
46. The operaa';tjfon of thﬁ%ﬁndi y?ﬁﬂaall 10 ra(l)r. ge%ggrcg%%ggzﬁ&gétﬁ%bae di scussed
in more det ai’feHt $Puice Shaddiessisignaly eF or theierodimeng shaws isFig\fnthi firsEpars. 8 t hr ough
11. Fig. 7 showsp Qe ard@bitkdedb 23008 & ! hat are
formed by the dro&igenerator deesi gr?a'(t)ed 42él éarﬁsg sggﬁgg%ﬁé’ag%dgégk,oe desi gnat ed
42' . Each of SRR PRy demesnsrremssiryonagsied 49 sechpd soise of adveespsigmalsof  dr op

ge tnﬁr at ora ?m?ig'nld:@mhtzg,ahgr thidd pairerf Ao @g&ﬁt%?@éoﬂﬁéte{ed% QLseyssgdsPr evit 0 gslt y

Wi respect i.0. 6. ir of drop generators are each connected to a
source of adélfglgaslss d%l’%‘?\% é"%@g’%&%ﬁ? éﬂthbg‘e%i{“itfmg‘hé%"f [{ropj ggnemmtorsEach of t he
drop gener at ovnnecie tathd thiZéenth s@rcof nddesevignald daigasa®n3psour ce of drive
current P(1) and gonmmp f,_address signals. %% However, the first
and second enabl e si gna gé)égl‘i?u%r?rc?péf%a,%or? %‘3%@&?‘52{ © alse gnpgsteect ed
differently F%th%iﬁ%*pceglﬁ ctpblresigaler e pfafam dmbgligenaliaiontce 42enable dr op

gener at 0r3042signaih€a fdif ot enaBRARLEs FsiGNR4 E(1-2).




E(1) is connected to the gate or control terminal of the third sw tching
device 52' in contrast to drop generator 42 in which the first enable
signal E(1) i&xinif®tted to the gate or control terminal of the second
switching device 50. Simlarly, the second enable si gna£ %ﬁ 2@\;:()@5 connect ed
to the gate or control termnal of the second sw tching B®MA’%e 50' in
the drop generator 42' in contrast to the drop generator 42 where the
second enabl e signal E(2) is connectedjj.o the gate or control term nal of
the third switching device 52. The connection of the first and second

enabl e signals E1 ZREEmMeENinegrouphel 45op gengsgtory shoym dufig Adhas prs cammegiedfo42' ensur es

that only a siheaneifdigOBurd@ne tifeQirrért ddsliRaRBn(2) Rbud®(h) R BERAEALOrS Wi I | be

activated at a given tine. will be discussed later, it _is inportant that
within the gr 68’8“% siglg o POt dropeeneratory Hiopa dn Big- 1-oEash@btheon  Pat ent
Appl i cation | RaRAESerbups oFaRpURLHaie@ QR cobfleck@Ub GEiRdredlsbit& GdfvENt that no

nore than ?ne of these drap giene_rators is active at the sane tinme. The drop

gener at or s° t hSHTeR 38 designated i figt b ngterdhribmsoutse Plodrom purkent RI&) shawndnt tend to

be posi ti onedrigenr GRastdetilveeach diiRalkirbidiaae: shbWE EfPrEwillYweRSUr i Ng t hat
no nore than é)ine of the drop_generators that are connected to a conmon

source p of drfpesed fith espectde Figese is active at the same time tends to

prevent fluidic crass b daetpieandtndsamprii0ofl MBinghiul Ofb] LGRAE: dr 0p
generators. In the preferred enbodiment, each of  t airs of drop
i

P : ) of the p
generators sh&HFHH B §he &oRpRerah HIEREynts AIcAndPEMHILIrOR BHFRGE ShOWn t he pair of
drop genenat onsFigSOWs showikringFig. 75 twlolindidlalial 40P gerRAMks £ midapGrpRe of drop
generators cogll_nect ed to onmon source 10 of drive %grrent shown in Fig. 4
[

a c ,
are connect ed™ PRIy a3 agh Cngeqaddo §reammon FouERe 9b adisere sighaly s shown i n
Fig. 5. Fig. heiindigidbdl Rirapogetlératgr eiowh lid Bt 6atgratents b GBS Bt oN print head

24. The printhead 24, has C time or, peri [ or each of the
drop gener at o%eger%[ﬁrs?i%éon[ﬁ’?‘?ﬁltctﬁéédgcsi%u%ﬁﬁ dﬁsgg"gﬁ‘i)g(}g?%%g'rg’e}lﬁ"s”‘ﬁé‘?siogd of tine

i s represent edgnbdls sechtas akiréks sifraismA(1fant Bndble@ignfls E(TFY distusd viagphee di vi ded
into 29 interyal.s of tinme wth each inte | having the sanme duration.
These int égr va%g?l%f g)tmllérrl{e e Er’ltsapt)hraggrgr?foé’ﬁle{)§§erﬂghesf°gﬁe§’°ﬁd"ﬁﬁ°8‘ﬁ@ﬂ 29. Each of
the first 26 dignais asd bt sommenrefsent: poiat 46e M addition, thdSotrbe 6f diivOtipre@fis dr op

generators c jvated if the image.to be printed equj res. Tine

slots 27, 28%3%‘8&53%&5%’} ttgg SHTeSROR¢IEg SPATCE Of firive °H§g"a&?sr-%?ae‘§9 (155 F‘ﬁt ead cycle in

whi ch no dr opoRfhogesieerme poist 44r e activated. The tinme slots 27, 28, and 29

are used by the printi Syst 10 .to performa yvariet f functions such
i Fert STl e aleref 4o Brosrehata i vat 1 on

as resynchroni ze t cafriage
dat a and ¢ arsefres ofadriviecatrénon Fdatha phrticuartdnep genérabes2 ghomwhiinFigl 8 tho t he

printhead 24, 10 S | &, ifferent. sources of address signals
represent ed bs§; _rA?( ?; tﬁr%%ueglﬁgﬁ?s_f%}%@g@r glhgeg%ahn%ﬁg%l. 4%%15 %‘Eﬁ%"?%, each of
the first andemesooimd syivhihg deigrdl| stweapthe semteed daye Efrept Biddankd(tR) are al so
shown. Finall ces.aof drive,current P.(1- 16) are also
shown, gr oupecém{n ggg{fﬁ%rc? gﬁg t @gﬁhﬁeswg qlér}? eP"S?n“%ngf.’ugeg at‘?‘i‘éftojftcf’fgrogﬁﬁr ess
signal s are dauinasctingctediottypen thedeaiag lymenit #hartdhie @eaimondefatncagbinvat i on f or
each addrgss gi 91@! in i itk Aialyidk €; I i I of the printhead 24. In
addi tion, no more than eggnone agdﬁlgts% lgig)g{ér;lgﬁ c%gﬁrgg(t:e |'\r/1ae”é SopRAig, e ¢ i 1o,
Each address s @aatiiet srminalp. Ehehiwitching dexise 4disgespernsive ¢o actimatios bignads

at the control terminal for selectively allowing current to pass between the pair of

controlled terminals. In this manner, activation of the control terminals allows drive

current from the source of drive current designated P(1) to pass through the heating

30  element 44 thereby producing heat energy that is sufficient to eject ink from the

printhead 24,



Pat ent Application 10007694-1 2 February 200S -15Each of the enable signals
E(1) and E( 2)mamrA§p”chq‘ri odic signals having a period that is equal to two
tinme slots. Thewe&nabl e si gnals E(1) and E(2) each have a duty cycle that is
| ess than or equal to 50% Each of the enable signals are out %f phase with
each so that only one of enable signal E(1) or E(2) ar e? BEPEYR  the same
time. 5 In operation, repeating patterns of address signals provided by
each of the 13 sources of address signals A(1l-13) are provided to the

printhead 24 by the prj ntral dewice 36..1n addition,.r ating
patterns of enabl 21 (snlpe r{ggfrsrecd?%“ﬁbo? ﬁleeg[f }ﬁre gjteat’éfgc? leglggto%dlseanrﬁﬁ?ué’e EF%H%I s, E(1)
and E(2), resbeeni sl the switchingl depicprdvs a ddldipffett tmngstornFETDsich @ alevi ce 36 to
the printheadygds  Both,.t he address and enabl e signals are 10 generated

i ndependent o tﬁe I mage description or image to be printed. Each of the 16
sources of drive the drepigertesirgdfurgnr Rclidds-al@yond seitehirlgediicy 86 yndos ovi ded
during eac . . ti. S L. €8 0 te cycle for e i nkjet

pri nt head “24%?%1%9 %%ﬁgcdgag §%?(|;rvc8£tg°lljl}n ea%{fvag?nnﬁ}- E(‘::L‘g)cori1 °?§°§‘F’}§‘31t ?t{fgff y applied
based on t he switelyeg dkewe #8.pTheosecand switnhing niexjee Hapa pair i domxtotledd tebindlng t he first
time slot, t f ' ent P(1-16 may all be .active, none
of them acti \r}gn%?g&aﬁeg&%eﬁr%sgy%& %%%%%E‘:‘?‘f \%’éd, t&%%aoﬁé(glcf T Igj"azﬁttjsﬁvlt?ﬂ%g i mge to be
printed. Simideded 48, Thethirdiswitchgigaltdce2 iQ®nneetad betwden theeommiiteossalof dri ve
current P (1-J@nidf Gvicdi\Ghal 4Rl dotmdf h@GEdoY Shivy ACT ENAL jred by the
pri nt controlS _de\;li?'g(r:e.v?% to for mot he 1 m_agg ?ol bi&pif:?l}éﬁtoggfea%foé&g@ is a

pref err edl® i rrsYighing desticed O aneS2s espeetivslyo seledtivelyecoptolrthsnactiration o 6) , 20
sources of aqgy&sshisd @9aksgA (1-13) and enable signals E (1-2) for the
printhead 24 of the present invention. The timng in Fig. 9 is simlar to
the timng of Fi gThegctyatiempt twitghing devive 98 ix lmeedodn cactdofebsaddregnegnal A( 1- 13)

i nstead of r LOLNQ. agt | . ] t consecutive tine slots
shown in Fi g%ﬁh&gg%}%ﬁgd(ﬂé gtgg\éﬁcg%?fo?}% #e(rga(r?oro[;\r%llos?/o“én 1f)lorl%'i%tﬁe %d%ire%sach of the
two time sl otsinghopresentedbyyA(19 the fisttehdble sinelfrepreserdeddylRith amd asecowiach of t he
25 address signl § rededted B F(AC trhY Brs AN time sl ot

t he address sei gnal g@greggti ve. S’I r(lﬁaglc}fi.t fso%]r:at)l'?ﬁgg%%@q%:g%fng&% tgglgech of the
first and secom! énabrk of thgnwpasd rsiteftingd dgwiconi0 h&ha ecepidy erBblbo sigmely cycl e
shown i n Fi g refeserfll ty195) il 8dnbchedQS tht Bl il 0f tnd RGd W@hﬁ%éjeﬁ&ab' e and
drive current_w |l now be discussed wth respect to Figs. and 11. 30
Fig. 10 shows?gBusendellingthifirst afd seqoped engplsignals, BHlcR)2antl the addresssigndlng di agr am
of descri bed 4D, b GwitdhineBBGRYSEIs sHEOH Yordhld r Lr8RRnedur i ng ti me
Slot 1 ang 2 i e Ruiching Gt ile selocd %0%17694%%0@%;%%%2%&%6@ S16A( 1)
only the ¥ddnexise slegn|44 A{ driveycumeng i msesens Higwrth pourtecpf Krigs sopese @(13cussed
previously, istmilafly] HBOWBHIHg U8Ak 4818 hidiPded@RIpeRAPRErAN@BIeheRlgInal s, E( 1
) and E(2) respectjvely, not be active at the sane tine to Erevent

I
provi di ng a FORFektheoughite heplipg resisior Heven ithrsoptse ef dive sumet R 56 t her eby
si nking curre@givefromthe source of address signals A(1-13). 5 Therefore,
the duty cycle of_each of the first and second enable signals, E( | ) and
E(2) respectivel yThesKiehing dsucq 4548 aqtipated byobs activptipn of the weqndswitshing i nt er val
| abel ed DB baéweesn ahdyle brestAcd df biddttifd QBRAGighM At th@sduRt@ 6f dddRss sinatb,he first
enabl e si gnal 5( 1 % a d&%ﬁ, %Jiransmlon frominactive to active for the
second enabl &8 §HA PfEf[(ngS geimgntders the seqord Hitghing devige isprfieldstisdll e si gnal
shoul d be actransistob ¢fETN) ehedbntkolledtainti@il asioBiafed @ith GRGedopd Wirhih@ ds@iér ce of drive
current to ensure that th ate of, capacitance of the sw tching transistor
48 is suffi cfl%nsf) Ty (a:r%a(}raggen?lgl Yact ifn\llea gmﬁ fﬁj?mﬁ]rc ‘lsvcgmie?tﬁcﬁg’l gf 5?“9?8‘% The time
i nterval | abeddesss Signalse'di eane e sourdegermingisis banevedno thi eorfrolisittermimabdfe E( 1 )
active ang t ' i t ' r . rces of drive
current A1 - 1yl Acfls TR bl Gk 6 he PEL PRSI R et Reen
the second efiyireS0BY 2 gatatarnipel. AenttheegaleStempymil,i comtertod toothe fitse eibieve cur r ent
by the sources of drive current P(I-16). The enable signal E( 1 ) should
remain active for a period of tinme after the source of drive current
P(1-16) transitions fromactive to inactive as designated TH.




This period of tine THreferred. to as hold tinme is sufficient to ensure
that drive cugrent is not present at the sw tching device 48 when the

swi t chi ng deviewms48 1s 20 inactivated. |nactivating the switching device 48
while the switching device 48 is conducting current bet%%‘gu t E‘,% cont rolled
term nals can damage the swi tching device 48. The hold 2 I‘OVI des
margin to ensure the switching device 48 is not damaged. The duration of
the drive current signal P( | -16) is-Represented by tinme interval | abeled
TD, The durat g ) 4f LfeeiGHy sm Szl be 25

suf ficient tol%liraovélf de :’HI?CI ther ve to tﬁ%ahé%l%lg.)}\te azgréeoﬁtt%g‘%m%%rf opti mum
drop formati otdrepy @nali,lA@hmxdpm t’fﬂ‘ége 3 éhealrdin tgtmmaiduapxsmter dehthe i ng for
time slots 1 gidhedt hebodrdd8erntddi Halgp=Teld=TasR wn in Fig. 11
for tinme slot 19% hé S(E)?JI‘ ceeo atg%r_ess g?gnﬁ;cﬁlglgg\%lﬁe%ﬁ)lﬁ%ﬁ}ﬁé source of
enabl e signal s E( The yecomsl svotching detiias, d@etiveeprotides 30rrenh fiomethelspueceiobn t hat t he
source of dr laaeres‘stgrga@ewr)qsrmeraén&ﬂew,ﬁal opgagoﬁtn@wgéalﬁ ﬁeav%@%t #ige of the
svmtchlngtran5|stor 48 shown 1 n I's ch % the Pat ent
Appl i cation 1@09‘?61554ufﬁ°121t%¥3‘1‘%rﬂ}ﬁ sMiciang. @YW é&sf@twtcm davige 48'in r emi n
conducting t hge Les@eliRBodMERL IsONFED RnddR HRAH Q%ﬁm oAl 's&@cecwtg@nt remains

active. In this nmanner, the gate capacitance o e swtchin evi ce 48 and
48' acts as aoBEUledFEniaalsyvite #rawyteﬁ@ﬁed@attnaakemr:réﬁém@hfawura@t| vat ed

state. The sodéﬁlqe@te@fotggéomoglrmcgteg%mg'at ed P(1-16) then provides the
drive energy that |s necessar%/%d or optimumdrop formation. Simlar to Fig.

10 the ti i nt er Vhihe prefroied gmiedimenp thesyiiiehing ‘H’é‘c? 3rhasifegaleRaPACHEE f | r st

enable E( 1 )beﬁﬁ‘d‘eilth@gﬁ@dndéﬁ@rcaﬁﬂﬁlhﬂﬁtBe@ﬂm@&us%hﬂchﬂfgld%ﬂcéf48r1§ Rptivdy the
sources of drjive current P( 1- . An interval of tinme |abeled TAH

represents a ‘A8F &P ORdHst ‘L"HE"%B‘EgEeWtSéIH&ngé}? hetigg dpdcesd, den thegals 1 emmi n

active after t fasuréd dabdcit@fRd BdsEcifiddORi thEGwilching ldSvite WCA G0 bOrelllygnsur e the
gate capamtance or transistor 48 is in tﬁ proper state. If the source

of address si'g®al {heREPE Poneinpfastiiabe syidige detipret® Wﬁateé’ﬁémtrél signal E( 1

) signal becasmsnal Hx&ﬁtble\éﬁargéﬂ%uﬁ%@ﬁt@ ﬁattl@e{t GreQlviteHa @eicE A isQivaledd the gate
of transistors 48 and 4 fore, is inportant that the tine

interval | abe°|°%‘&‘°”rbetw"6’é }S%‘E?eeaf“gld’f‘?% T@e °953|‘T°1| tFral 1§ chasged by the sPWER| ed TEH

represents a dﬁ@hdiests |sigﬁa1§ he) stesondornaititngdedidelo k(adiveMUshe sbbrcber acti ve
after the sourgr [41\(/13 current P(zl IG% beconmes active, During the tine
interval trarfd §1So§fg“ 5 ALl Ppqvigles eument 1 char é]i‘ee%?teﬁ9 SQUes RRACAREE RfiibDl e si gnal
E(2) to di schaitgfing deeiceas. el GAppstintmehedthird fﬁﬁﬁlh$ 5Dbe Hktivd fhdnhhes duration
is not su f|C|e t Ion% t.o discharge the gate transistor 48 the heating
el enent 4 Wﬂfﬂgﬂ § ihactiye fq prgyeaye dew Ef-é‘ls‘f‘i“ﬁlﬂa? f5um being &gmedo peration

of the inkj etbe@u’ebrﬂﬂxb@&ﬁcezd}' au&iediglg‘hﬂQAPlf)Qﬁ@fhEQ&n&bﬁﬂe’?&en@@&%mﬁ'@ 11 has

Il gp o'rA\t ant per’lIhere orer,] Ee}er?'a%}/eaéglgtna qie(‘i 1so 1\A§c:rt.1ve wtﬁlel%hseesw(l)tf:hnggh(ﬁv}cle trtg 1rs] gctx%? glym in Fig.

conducting.
The switching device 48 is inactivated by activating the third switching device
25 52 to reduce the gate to source voltage sufficiently to inactivate the switching device
48. The third switching device 32 in the preferred embodiment is a FET transistor
having drain and source as the controlled terminals with the drain connected to the
control terminal of switching device 48. The control terminal is a gate terminal that is
connected to the second source of enable signals E(2). The third switching device 52
30  is activated by activation of the second enable signal E(2) that provides a voltage at

the gate that is sufficiently large relative to a voltage at the source of the third



m nimumtinme required for each drop generator 42 activation for the timng
shown in Fig., mA hc'mn equal to the sumof time intervals Ts, To, TE and TH.
In contrast, Todrsech 1 iImng shown in Fig.11 has a mininumtime that is required
for each drop generator 42 25 activation that is equal 512 the&ﬁb's[n of time
intervals Ts, and TD. Because TD and Ts is the same for’ ERBHY, he timng
diagrans, the mninumtine required for activation of a drop generator 42
is less in Fig. 11 than in Fig. 10. Beh the address hold time T,~ and the
enabl e hold t] LT . . th i i nt rval for
drop gener at or“;rtgléllgkgtvgcg 2t Aﬁg’?tgotntoﬁg‘g%l?rg%‘gﬁhg df vies S%algﬁs rcopelEt g

t hereby all ovmemgnmtdra'BOanmsmmcesdmﬁnatsmo dmedtatmeraﬂylreduchg Aeoliapd ttwedh than in
Fig. 10. Red f th nt er.v P l.,cati.on | 0007694-1 2
February ZOOE&E O?tﬂei"%g : %ogg?eltenﬁm?l ﬁjthe SW?thm tf?gg % 3(‘?& Eberi od
designated T tlemmFal géthe 8vitthidg QevudaéBeBysufMMasadmgrlgthevquagerﬁcthe@ thate for the
printhead 24. e t r.es vention all ows 416
i ndi vi dual £ %gngeneﬁ %l%glrl%&gmgg%% ?\E/]fg ltthfnﬁ dQV' A@%es ntuké?%‘ifv‘ﬁ addr ess
si gnal s, tvvo riapkentd foalbsing bargaily nim‘cdsmbyc@sclmfe cdupliug current. In
contrast, the use@f e hpi S ere ay of drop
generators havi ng‘)\%él gf(i) ﬁl T t&%%@mg%ﬁ 5 agl‘l’g tP% S%‘i"?“gy"é‘%g’i ﬁcf:bv%/dual

addr esses t o inaetives tad pbdny sxs;tblhgdetrgeeanduntsmﬁ anfrerty fmm:thecsohmmf beiresg sel ected
by each sourcg, of r ) rovi.d

significantl y? o, 'g(ﬁéltgct:}%ﬁ @El@ﬁ ferfle}%?%%%ﬁgéégé ?-ﬂc])e% %m Of%%eh"e “gg%e nunber of
drop genet@t dir@ gemerator 47 will dhe dis¢ussed of mast datail widakspedti tethe tming dizgrameduces t he
size of the p '»O“ﬂeﬁ"é! %&Be{leby significantly reducing the costs of the
printhead 24. Each individual drop generator 42 as shown in Fig. 6 does not
require a const anfFigpostioms suspipt detadiof p paisofdrepcagneratprs that arp &rmeddbyrth i es on t he
i nput  si gnal sysyigderddr adRhASS42 SQU'ES herflbd it 9N EackA he R le signals
to supply power or activate the drop generato i scussed

previ ousl y wigenersters jéand 45 ﬂiahé’f@lthﬁmg of firop [genesatogark ddentical foghe drpror t ant  t hat
these sigmal sehgaail dlﬁgssé(ﬁpré\h&xslzr»@tﬂ%sp&@m'ﬁg%eﬁébaﬂrogﬁfo LeheRRYE Proper
operation of the dro generator 2. Because ggenerator 42 of the
present i nverf§ ‘B‘ﬁh%%“sc e ¢ 2 yourgE Phaddress ighalrerTpwsiied by Al bshgve pr Figder at or 42

can be i npl enmpd 6fkhi Gro ?%E@Edtdf@hiydrﬁi'ﬁphx@ cbriea0b AIBmaes Bodse JN¥RR whi ch
requires fewer 20 nanu acturing steps. then nore caonpl ex technol ogy such as

CMOS. Use of SHTemtdh Hcﬂ“ng?m‘F‘PfthUFFﬁé)f |a6<iwﬁ sigadit Ao Wﬁgercegtﬁetmt her

reduces the Geshé emiblets alE)IE(II)taH@FQ)Z% ecFvaﬁla}eyoonﬁéaedu&ereﬁifn gy el ectrical
i nt erconnects between the printer FI on a‘prl nt head 24 tends to
g

reduce th® cEReEIF42 Fam sirqprgengraly 2t |16ﬁf%6°’§§at%e‘m the stiepebicesignal t he

reliability oftis Bsmesddnb ma@aem?t&ﬁbﬂ{&mu&iSoﬂ]é mwg»bnéhn,g d%@éﬁmn i nvention
has been described in terns of lI;l)re erred enbodi nent that nmkes use of 13
et

addr ess si gn&PYTaskQErog geRsrator 47 dhuhieh the figgt ‘%E’Gblé genat BY) isfcomniertedtodhpr rent to

sel ectively agfelor @bfrof leminlCdf\thelitadnd Antbhie Qa0 Siila§r hekdcapoenents are
al so contenpl ated. For exanple, the present invention iS suitable for

sel ectively RS SRR 2F PRt to e R erEontol feppind) pfthe secondsitfditer at or s.  The
30 sel ectisve daditd Satin te dedp gdhdritar &2nin dufRefoshdlrop Beliertodualwharezrd es may

require differen re of the address signal.s, enable
signal s, and %‘:8{54 E’eagp%fgn?fr&%)els corﬁpﬁft%‘gg’ ‘ﬁbé“}t? 8%?9“8% tF’ETB‘E?*iBJég’P a}"? February
2005 - 19curr ewitching deviopix | y control different nunbers of drop generators.

!s:qgﬁg.filsf : g.zd ts?)ﬁ::@lee? I Ot ?%%th Iﬁrs?anq scfcom} enalﬁg signcail sr SSd Eﬁ H)n%e pair ofnabl €

drop generators 42 and 42’ ensures that only a single drop generator of the pair of
30  drop generators will be activated at a given time. As will be discussed later, it is

important that within the group of drop generators that are connected to a common



to control the sane nunber of drop generators as well. Pat ent Applicatm
1()Uo76ey4-1 2 Febriary 2005 Wat is claimed is: 1. An inkjet printhead
havi ng a pl uradotesy of drop generators that selectively eject ink in
response to activation, the inkjet printhead conprising; _first d second
drop generators di sposed on the printhead with each of 1 Fréresy 20 and second
drop generators configured for connection to a source of drive current; a
control device configured for connectildn to a periodi c address signal and
first and seconl BRidvadfen idHoindd B of R SRNEhPld R4LAR o gEPONSI ve Lo
the first periodic enable signal and periodic address signal Ttor enabling
the first dropmgdime atherdrep gengrators/hiati amcinnected $p @resmmon sourcevef driver ent , t he

control - devi CErRIRANSbadslithi i SREBAE A REaC Bk BreodUGlpANd Peri odi C

address signal for enabling the secon op ‘gener at or tion in
response to dhatve neng themene afiferdsdprgendraors gt aro Fondestidge aicemmoméougar ed so t hat
only one of theld bifenBtdne3C LRSI P BN eqaﬁg&@ﬁ&n@m&é &Gssghk.t he sane
time. 2. The inkjet printhead of claim1l wherein the control device is
confi gured f ofetwdse thesscpreximately gesiionesdioptaaeerators.st enabl e signal to be
provided to the CeNinkQlerdfMichBodintt ealtPofdhd Y f.irst drop
generator and_wher ei n(btehe .cgnt?ol 'd'ee\?i c%%s'ycggr?ég%#ﬁ%ﬁ E}'?)ﬁ'g déecond
enabl e: si gnaliigtioarpeonpecindiin @ anapnst simdarde Hie paif oftison graerptofsshowroindfig. ve current
for the second MaRgeORhAF &k grolos ffifoo! ditkfl BIch{RAY ofhméi] B T wher ei n
the control device is configured to enable the first drop generator for a
peri od of 1qi ref dave eyrrephshowacn Bigs4 ate gamiectethisl & anngr simidar ¢ Big|geougiofinal i s
active. 4. Theod pkigbrsRhdwitiiegds of claim 1 wherein the control device is
configured to enabl e the second drop generator for a period of tine after
the address si gnaFigafds #ffigniagdiagram dbustmtiag dhegrparations obprinitheed 26, The i nkj et
printhead of g b n08ERIN iR pHida6 tih! Fok ELth of e Blop it saq)rpyntﬂe first and
second source of drive current with the first source of drive current
connect ed t o Printhgadetdicampppqtivaed. obhisperedofitiaeys zpeSnted by ¢ timgdashown 21t he fir st
drop generat ap g, 1R HRCPREh SOMYR& Rfo BT hiRal l(a]g kiRRlwihOAREmipd) L0 the

0

second drop generator. 6. The inkjet printhead claim1 wherein the

control devi d8Ving the spme durationy Thessomurvals of Hee agsaropressnigd by timgelosi ¥ st cont r ol

devi ce assocCimo@gh Wi tEhck BEME ifitst b6 8o Mod 2epss@hsOf petdd it WRicH § GRAS o£ONt T Of
devi ce associated with %&e second, drop generator. 7. The inkjet printhead

d . .
of claim1 fUFIRRSPERATS CRreAGHAted Htheimagsdo BoRTiptediie reavirest higneiskt§ 2t pri nt head

i's nounted t@itdne MaepredeftdteBAN YOS tide diAf: b PlhiBtadiytiB il Ah Yo &bl M 1
wherein the control devjce i_lsk\?r,esponsi ve to the first and second periodic

enabl e si ThalSS KB FEATHY2SEL Thydimgslospé 28498 29 1rrused §Y KR ABMBSSIHER one of t he

first and seqond petf@m o@fe aF Gmstichs sichas &gﬁﬁhrbﬁif@t-he Qarridgeel 8i gakiti¢t  pri nt head
of claiml furéher conpri sin ir of drive current contacts configured

] . .a pal ri :

for connecti Gfd figP genexs E‘é‘vﬂf%“ Gtp 9 tREIG atftvation data dhomy the Rringer PYUHAY es's
contacts conflzguthegrifitad eQ R akia@supled a source of a plurality of periodic
addr ess signals; . .
The 13 different sources of address signals represented by A(1) through A(13)
25  are each shown. In addition, each of the first and second enable signals represented
by E(1) and E(2) are also shown. Finally, each of the sources of drive current P (1-
16) are also shown, grouped together. It can be seen from Fig. 8 that the address
signals are each activated periodically with the period of activation for each address
signal being equal to the cycle time T of the printhead 24. In addition, no more than
30  one address signal is active at the same time. Each address signal is active during two

consecutive time slots.



first and second enable contacts configured for connection to a source of
the first and,secend periodic enable signals; and a plurality of drop
generators wibvsseach of the plurality of drop generators connected between
the pair of drive current contacts and with each of thguggog ggperators
connected to at | east one of the plurality of address on S Wherein for
each address of the periodic address signal nore than one drop generators
are enabl ed for actuation in a sequentlfal nmanner based on the first and

second enabl e si gpahSoraRensiifsifAR RNkl Q) te PBridRNGMak Ahdngdd Rrig€t uat ed
based on the presence of drive current fromthe drive current source. 10.

The inkjet pritgiinessl Ve HRe s f Thererile S8l E(Liand £(2 cphilavest A8 i ve current

contacts co nfdy&lle' 'ﬂﬁﬂ 1st95§ ta 0P 84kl B30%0 @cﬁs&%&&aﬁl@ sigﬁdléf Se Gt/ of Bhtse Pat ent
Application 2 rilary 2005 10007694-1 -22a plurality of address

contacts coan'QLﬂaébPOﬂ'éﬂ‘ ol ARFeE enablg sigaal E(léefrﬁ@a%%ﬁﬂﬁlﬁ the[sgmestime: y of sources

of periodig addreﬁﬁopéiag&alre%emgea&ehﬁopm&eeé glgnxlscatovw@ls en 8t @Pad s providing
a repeating pattern o address signals with only one of the plurality of
I

addr ess si gnaP¥eetcef] 3618“’%& signatsj ff@-1 héfe\ﬂ“l"ﬁiei‘ﬁ‘éthﬁ Riindread ¢4 8¥ thedlitbss signal s

each havi ng aoht®? @eBECI6. Oh aliditidr, Eepatiag fatR@E ONchaBIB 3ighAs fopMeaitanconf i gur ed
for connection t ourcg g& t he éLrst an(il sec nd erl odi ¢, enabl e signals
LOHEE i

a

with each of SF‘H’ESF’PE’P SIghad SBpEt % BERIY at | on

fr egrency of lo@ﬁtﬁﬂtd_%ﬁcé Beno ftheaprththsad b4, ormbilm malead@éss ta?@deﬁableshgxamohrés econd

enabl e sigpals actjve at, a tinme; an uralty r enerators
configure soge?q‘i%{?‘l ﬂﬁqpﬁn"én‘s‘?fﬁ@ ‘E‘a%fr‘gffnﬁ&’i‘e‘? AP Iype Prl’ﬂéedg I%F}é?flrtgi/ of drop
genergtor g i1% senﬂaéaloednfrd)crunamtdesl@fatewlﬂ(b&iﬁ)eiﬂeh&&cﬂid&@ ;lsb\gdbﬂld?n@%?&me first and
second enabl e acts, a e signa t he. pl ura addr ess contacts
S ey o St A% et el cobp s Bt BRsTaried Y R sdibal og

enabl ed and difivey @urednt P(anIG) |1§sqwcmlyd@¢11ﬂtba&daeondma Vxﬁag@Lﬂ’eﬁoelpﬂionC@rthﬁCt s. 11.
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reduced from the nearly 50% duty cycle shown in Fig. 8. Further detail of the timing

of the address enable and drive current will now be discussed with respect to Figs. 10
and 11.
30 Fig. 10 shows greater detail of time slots 1 and 2 for the timing diagram of

described in Fig. 8. Because the only active address signal during time slot 1 and 2 is
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Fig. 11 shows further detail of the preferred timing for time slots 1 and 2 for
the timing diagram of Fig. 9. As shown in Fig. 11 for time slot | the source of
address signals A(1) and the source of enable signals E(1) do not remain active the

30  entire duration that the source of drive current remains active. Once the gate

capacitance of the switching transistor 48 and 48’ shown in Fig.7 is charged, the
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10 ensure the gate capacitance for transistor 48’ is in the proper state. If the source of
address signals were to change state before the first enable signal E(1) signal becomes
inactive the wrong state of charge can exist at the gate of transistors 48 and 48’.
Therefore, it is important that the time interval labeled Tau be greater than 0. An
interval of time labeled Tgy represents a hold time the second enable signal E(2) must

15  be active after the source of drive current P(1-16) becomes active. During the time
interval transistor 52 in Fig. 7 is activated by the second enable signal E(2) to
discharge the gate capacitance of transistor 48. If this duration is not sufficiently long
to discharge the gate of transistor 48 the heating element 44 may improperly be
activated or partially activated.

20 Operation of the inkjet printhead 24 using the preferred timing shown Fig. 11
has important performance advantages over the use of the timing shown in Fig. 10. A
minimum time required for each drop generator 42 activation for the timing shown in
Fig. 10, is equal to the sum of time intervals Ts, Tp, Tg and Ty. In contrast, the timing
shown in Fig.11 has a minimum time that is required for each drop generator 42

25  activation that is equal to the sum of time intervals Ts, and Tp. Because Tp and Ts is
the same for each of the timing diagrams, the minimum time required for activation of
a drop generator 42 is less in Fig. 11 than in Fig. 10. Both the address hold time Tag
and the enable hold time Tgy do not contribute to the minimum time interval for drop
generator 42 activation in the preferred timing shown in Fig. 11 thereby allowing each

30 time slot to be a smaller time interval than in Fig. 10. Reduction of the time interval
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generators to be individually activated using 13 address signals, two enable signals,
5 and 16 sources of drive current. In contrast, the use of previously used techniques
whereby an array of drop generators having 16 columns and 26 rows would require
26 individual addresses to individually select each row with each column being
selected by each source of drive current. The present invention provides significantly
fewer electrical interconnects to address the same number of drop generators. The

10 reduction of electrical interconnects reduces the size of the printhead 24 thereby
significantly reducing the costs of the printhead 24.

Each individual drop generator 42 as shown in Fig. 6 does not require a
constant power supply or bias circuit but instead relies on the input signals such as
address, source of drive current, and enable signals to supply power or activate the

15  drop generator 42. As discussed previously with respect to the timing of the signals,
it is important that these signals be applied in the proper sequence in order to have
proper operation of the drop generator 42. Because the drop generator .42 of the
present invention does not require constant power, the drop generator 42 can be
implemented in relatively simple technology such as NMOS which requires fewer

20 manufacturing steps then more complex technology such as CMOS. Use of a
technology that has lower manufacturing costs further reduces the costs of the
printhead 24. Finally, the use of fewer electrical interconnects between the printer
portion 36 and the printhead 24 tends to reduce the costs of the printer portion 36 as
well as increase the reliability of the printing system 10.

25 Although the present invention has been described in terms of a preferred
embodiment that makes use of 13 address signals, two enable signals, and 16 sources
of drive current to selectively activate 416 individual drop generators other
arrangements are also contemplated. For example, the present invention is suitable
for selectively activating different numbers of individual drop generators. The

30  selective activation of different numbers of individual nozzles may require different

numbers of one or more of the address signals, enable signals, and sources of drive
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first and second drop generators disposed on the printhead with each of the

first and second drop generators configured for connection to a source of drive

current;

a control device configured for connection to a periodic address signal and

first and second periodic enable signals, the control device responsive to the first

periodic enable signal and periodic address signal for enabling the first drop generator

for activation in response to drive current, the control device responsive to the second

periodic enable

signal and periodic address signal for enabling the second drop

generator for activation in response to drive current, wherein the control device is

configured so that only one of the first and second drop generators are enabled at the

same time.

2. The inkjet printhead of claim 1 wherein the control device is configured for

the address signal and the first enable signal to be provided to the control device prior

to drive current for the first drop generator and wherein the control device 1s

configured for the second enable signal to be provided to the control device prior to

drive current for the second drop generator.

3. The inkjet printhead of claim 1 wherein the control device is configured to

enable the first drop generator for a period of time after the address signal and the first

enable signal is active.

4. The inkjet printhead of claim 1 wherein the control device is configured to

enable the sec

ond drop generator for a period of time after the address signal and the

second enable signal is active.

5. The inkjet printhead of claim 1 wherein the drive current is provided by a first

and second source of drive current with the first source of drive current connected to
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7. The inkjet printhead of claim 1 further including a cartridge body wherein the
inkjet printhead is mounted to the cartridge body.

8. The inkjet printhead of claim 1 wherein the control device is responsive to the
first and second periodic enable signals not being active at the same time to enable

only one of the first and second drop generators at the same time.

9. The inkjet printhead of claim 1 further comprising:

a pair of drive current contacts configured for connection to a source of drive
current;

a plurality of address contacts configured for connection to a source of a
plurality of periodic address signals;

first and second enable contacts configured for connection to a source of the
first and second periodic enable signals; and

a plurality of drop generators with each of the plurality of drop generators
connected between the pair of drive current contacts and with each of the drop
generators connected to at least one of the plurality of address contacts wherein for
each address of the periodic address signal more than one drop generators are enabled
for actuation in a sequential manner based on the first and second enable signals

wherein the enabled drop generators are actuated based on the presence of drive

current from the drive current source.

10.  The inkjet printhead of claim 1 further comprising;

a pair of drive current contacts configured for connection to a source of drive

current;
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a plurality of address contacts configured for connection to a corresponding
plurality of sources of periodic address signals with the plurality of address signals
providing a repeating pattern of address signals with only one of the plurality of
address signals active at a time and with the plurality of address signals each having a
frequency of .

first and second enable contacts configured for connection to a source of the
first and second periodic enable signals with each of the first and second enable
signals having an activation frequency of greater than f and with only one of the first
and second enable signals active at a time; and

a plurality of drop generators configured so that only 2 single drop generator
of the plurality of drop generators is enabled for activation based on the signals at the
first and second enable contacts and the signals at the plurality of address contacts and
wherein each of the plurality of drop generators are activated if enabled and drive

current is provided at the drive current contacts.

11.  The inkjet printhead of claim 9 or 10 wherein the plurality of address contacts

are 13 address contacts.

12.  The inkjet printhead of claim 10 wherein the plurality of address contacts isn
and wherein each of the first and second periodic enable signals having an activation

frequency that is greater than (2 x n)f.

13. A method for operating an inkjet printhead, the method cofnprising:
providing a periodic pattern of address signals to each of a plurality of address
contacts;
providing a periodic pattern of enable signals to each of a plurality of enable

contacts; and

selectively providing dnve current to a each of a plurality of drive current
contacts wherein a plurality of drop generators are selectively activated based on
the providing of the periodic pattern of address signals, the providing of the
periodic pattern of enable si gnals and the selective providing of drive current to

selectively eject ink onto print media, wherein the drop generators are arranged 1n
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signals of the periodic pattern of address signals.

15, The method of claim 13 wherein the plurality of drop generators are arranged
in groups of drop generators with each group of drop generators connected to a
common source of drive current and with individual drop generators within each
group of drop generators arranged in pairs of drop generators with each pair of drop

generators connected to a single address contact of the plurality of address contacts.

16.  The method of claim 13 wherein each subgroup of drop generators is a pair of

drop generators.

17.  The method of claim 15 or 16 wherein each individual drop generator in the

pair of drop generators is responsive to 2 different enable signal of the periodic pattern

of enable signals.

18.  The method of claim 13 wherein the periodic pattern of enable signals is a pair
of periodic enable signals and the plurality of enable contacts is a pair of enable

contacts.

19.  The method of claim 18 wherein the pair of periodic enable signals are not

both active at the same time.

20. The method of claim 13 wherein arech subgroup of drop generators is

connected to a signal address contact of the plurality of address contacts.



