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FLU D EJECTI ON DEVI CE W TH | DENTI FI CATI ON CELLS
Cross- Reference To Rel ated Applications This

wa@ppbsiteasi on is related to Patent Applicati on BeF/U§1005/011395

No. [Not Yet Assigned], Attorney Docket No.
200210152-1 , entitled "Fluig@ Ejection Device," Patent
Application Serial No. [Not Yet Assigned], Attorney
Docket No. 200208780-1 , entitled "Fluid Ej ection
Device Wth Address Generator,” Patent Application
Serial No. [Not Yet Assigned], No. 20031 1485-1 ,
entitled "Device Wth Gates Configured In Loop
Structures,"” Patent Application Serial No. [Not Yet
Assi gned], No. 200209559-1, entitled "Fluid Ejection
Devi ce," and Patent Application Serial No. [Not Yet
Assi gned], Attorney Docket No. 200209168-1 , entitled
"Fluid Ejection Device," each of which are assigned to
the Assignee of this application and are filed on even
date herewi th, and each of which is I ncor por at ed
by e EkGHS EUECTION DV CEMMITIPRNFIGATICN SEcong
An inkjet printing system as one enbodi ment of a
fluid ejection system may include a printhead, an ink
supply that pCeydsdRefdrenge ToiRdated Apysications head and
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causes the Ink to vaporize an
mmrpotaiddﬂdyrreffgbnca asiifcfzily est forth herein.

Background

An inkjet printing system, as one embodiment of a fluid ejection system,
may include a printhead, an ink supply that provides liquid ink to the printhead,
and an electronic controller that controls the printhead. The printhead, as one
embodiment of a fluid ejection device, ejects ink drops through a plurality of
orifices or nozzles. The ink is projected toward a print medium, such as a sheet
of paper, to print an image onto the print medium. The nozzles are typically
arranged in one or more arrays, such that properly sequenced ejection of ink
from the nozzles causes characters or other images to be printed on the print
medium as the printhead and the print medium are moved relative to each

other.
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To eject one drop of ink, the electronic controller
that controls the printhead activates an el ectri cal

W@ eosae4sf rom a power supply external to the ppCHUR®agE011395
The el ectrical current is passed through a sel ected
firing resistor to heat thednk in a correspondi ng
sel ected vapori zati on chanber and eject the ink
through a correspondi ng nozzle. Known drop generators
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I'ring
prigfgraghidemnsures carreet D}ﬁdﬂeadndl e Figure 5 is a schematic

or | A BaTeTEr §REB o i EipCten davices nd theB oReraing.
| l‘rff\lggégg‘ér‘g%r{e.ﬁ§é,rtﬁé+é1@ PREE W PHITRNA gPdatdr BRRfAbeed
identification information. At the same time, it is not desirable to add further
interconnections to the flex tab circuit or to increase the size of the die to
provide such identification information.

For these and other reasons, there is a need for the present invention.

Brief Description of the Drawings

Figure 1 illustrates one embodiment of an ink jet printing system.

Figure 2 is a diagram illustrating a portion of one embodiment of a
printhead die.

Figure 3 is a diagram illustrating a layout of drop generators located
along an ink feed slot in the one embodiment of a printhead die.

Figure 4 is a diagram illustrating one embodiment of a firing cell
employed in one embodiment of a printhead die.
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Figure 7 is a schematic diagramillustrating one

enbodi nent of an ink jet printhead firing cell array.
woe@anes481 is a timng diagramillustrati ng thePCT/US2005/011395

operation of one enbodinent of a firing cell array.

Figure 9 is a schematic diaggamillustrating one

enbodi nent of an identification cell in one enbodi nent

of a printhead die. Figure 10 is a |layout diagram

illystrating one enbodi nent .of .a. portion of S

or 1 BE e SeriafediabrRh st 8 drsdmBpafhgnt gf apnic et
priffHeRMMAY e&@Parey. @ manufacturing process enpl oying

sel ected 1dentification cells in certain embodi nents

of &igurer isemachpraatipdiagrandiuséedingmnesesmpadiment of a pre-
f.ol 1 oy tail ed description, reference is made to
chefieiiffodt

nyi ng draw ngs which forma part hereof,
and Higuret¥ isha ssherhatidiagravayilludtratinguster ebodinsgrdaiffancink jet
enbod] rents in which the invention may be practiced.
printhaas WingkeRlt &A%, r ect i onal terni nol ogy, such as

"top-:" " t non "o do o i o .
e fiing i tBAkg Uy BSRARR Ot gno ombodimn
of arfiravyt cdli @mayf the Figure(s) being described. Because

be. BOBHE: Siscas TR BN ARG BB TrPBHea e
iddrit@icaii6 P ebil fNehe BRIJHAIALALST 4 Briftheddidis. pur poses of
ilTustration and is in no way limting. It is to be

unddrigarect istatayeuhdiegearm diistiating angyerpeodimant sé@ raition of

structural or |ogical changes may be nade w t hout
a W%ﬁ?%#ﬁge'from the scope of the present invention. The
f ol IFgvireo! tistaflbwdhdesitustritingrond debetinent ofa manufawturing

be taken in a limting sense, apd the sco of. the
progessepmployieheelasteddderiificatian @9”& Hecerta ﬁgﬁap%ﬁnsmﬁsf?f a

i A illustrates one enbodi nent of an inkjet
prlglrt%(f%%' system 20. InkJet printing system 20

constitutes one embodi ment of a fluid ejection

Sygtemhat Lncl udes g kfed BERHGR, o8, oih o

Sf?ﬁ?’?ﬂ;}ééfolﬁ)\:\ﬁﬁg astdilel dudeRptiom eRiIGhoe BRdnad@o thkj et
accompanying drawings which form a part hereof, and in which is shown by way
of illustration specific embodiments in which the invention may be practiced. In
this regard, directional terminology, such as “top,” “bottom,” “front,” “back,”
“leading,” “trailing,” etc., is used with reference to the orientation of the Figure(s)
being described. Because components of embodiments of the present
invention can be positioned in a number of different orientations, the directional
terminology is used for purposes of illustration and is in no way limiting. Itis to
be understood that other embodiments may be utilized and structural or logical
changes may be made without departing from the scope of the present
invention. The foliowing detailed description, therefore, is not to be taken in a
limiting sense, and the scope of the present invention is defined by the
appended claims.

Figure 1 illustrates one embodiment of an inkjet printing system 20.

Inkjet printing system 20 constitutes one embodiment of a fluid ejection system
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system 20 al so includes a nounting assenbly 26, a

nmedi a transport assenbly 28, and an el ectronic
wa@omsnaisser 30. At | east one power supply 32 prPOWUSES5/011395

power to the various electrical conmponents of inkjet

printing system 20. |In one epbodi nent, inkjet

printhead assenbly 22 includes at |east one printhead

or printhead die 40 that ejects drops of ink through a

lurality of orifjces or nozzles 34 toward,a pri
titieiesi S Hectshsiavife: SHEB Sprnkiet HELNGRR 355ombly 22, and a
fiukl 59 2dséMbly stRR RTAR @uasugtasgénﬂﬂj bui dreiifkjet Eﬂnting
device. Print ‘nmedium 36 may be any type of suitable
systese 20raise inciidessa mm&inga@@emb&ag@, gmggia transport assembly

28 e PR scltiollr 2024 et BB el subly 3 provices
po@rubnite Qarians akeirioat bolnpaheptsaufankjgt pestirenegdem 20.
ej ection of ink fromnozzles 34 causes characters

symiBlone efpbpdimestniakieg prpthead assemblye2 ingudes at feastane

priffEbcPbt nEaldR 46 1 ojBtts Bk bR AAROURTE ity o

orifibe$ er hbezibel3doeinvagd dgxrintinpediom 3@6ems tb prinhents erattimedium
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orftriy TR BT AT o PR PEREY refitishBEq BleapBRr ink
frdth indizPies BosaaEs shatdetetd) symiiold, \anagsresthel g higecor images to

I nkj et printhead assenbly 22 can formeither a one-wa%/
be printad Upesr Brind yeediHino36 as indgetrrrintbeachgssemblyed grd prin

. - i | | . .
B o A=l 1R A N WiTatcying descripton
refars o treadjestise obink fAdhniminteesuassenaly 229 itds undersgood that

a recirculating. ink delivery system only a portjon. of
otheria s, s BaOwEPIS MRy e e a5 Hult Pk aS mistied
frfiH Prifehdd é‘ééé?ﬂol}/é%.such i nk not consuned during

printing 1s returned to ink supply assenbly 24. In one
enbddk sapply assepshly géiast dreaembaodisndityof 20fluid supply assembly

prﬁﬁﬁ% ?{rgg S@r?rﬂbéﬂ_ %ﬁéﬁpﬂ%’%ggd tlr? ¥t ehseé riesnerfj}cr)]iriS%kfjofe ts’toring
ink. As such, ink flows from reservoir 38 to inkjet printhead assembly 22. Ink
supply assembly 24 and inkjet printhead assembly 22 can form either a one-way
ink delivery system or a recirculating ink delivery system. In a one-way ink
delivery system, substantially all of the ink provided to inkjet printhead assembly
22 is consumed during printing. In a recirculating ink delivery system, only a
portion of the ink provided to printhead assembly 22 is consumed during
printing. As such, ink not consumed during printing is returned to ink supplil
assembly 24.

In one embodiment, inkjet printhead assembly 22 and ink supply
assembly 24 are housed together in an inkjet cartridge or pen. The inkjet
cartridge or pen is one embodiment of a fluid ejection device. In another
embodiment, ink supply assembly 24 is separate from inkjet printhead assembly
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cartridge or pen is one enbodinent of a fluid ejection
devi ce. In another enbodi nent, ink supply assenbly 24

w0 go0sapasat e from i nkj et printhead assenbl y22 eemus2005/011395
provides ink to inkjet printhead assenbly 22 through
an interface connection, sugh as a supply tube (not
shown). In either enbodi nent, reservoir 38 of ink
supply assenbly 24 may be renoved, replaced and/or
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38aifduk supply@ssembiy Fmake reopyed,deplesgdsapdpaiilipd. In one

or bR b A8 oY BRreDR 2RI BEsubty amoly 24
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logaded witbin theeatridss anskewy iilel 3 Jagie reserva located
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ass Qi ntinglasyiathiiy 'ZBtpd”é‘?cﬁin%rThI%ét fiftheag a%ﬁ@@%lly”@@?elatlve to

i nkj et printhead assenbly i's a scanni
mextia maneaqrtaa@semulsz A@dsmedia tmnpﬂragsggﬁgwﬁépogﬁlons print

N N e

defifs@BBjaceRBtd RoBAE64 301N Bh dies betwekn mkpatqumtrtwci assembly 22
enbodi ment, inkjet printhead assenbly

andcmmé eaHumg3q.y fieops PritediaeRis ¥l Rfin h%a%a%ﬁ?mb'y 22isa
scggh'ig{; tg;gep @ﬁﬁﬁfé%dya @n{HI €35 ishKf eltno%‘uﬁ% QE@%nBWHd’udes a

escri 05| i on re ative
catriayes(mhot shawapfarl moﬁag |ﬁRpeispnntbelachas$anbiyc22 redatbentol media

traégpaﬁ%%éﬁw&gégg %c:ﬂﬁ%’nﬁ{" r@@g A eI gl\é%ln:o &:Jr\laqdlment inkjet
prlﬁfHéHoee:nseéé‘Pﬁﬁlg @bl |§ra ﬁ&-‘sé’zﬂhﬁﬁé 'M)e’ BYitHESS a8sEMBRESAOEuUCh,

ot her el ectronics, or any conbi nati on
maurdingedsseihly 26rfixesi lnlaet printeadh assembly22 ef & iphesariiedet

poRliah A IS RE0 Y B RpoTRUBb B 283 Pl BReRE °

asééﬁx%hﬂ% pasitions Priht AN CH refstivbaniniggchrirtiead assembly 22.
conputer, and usually includes nenory for tenporarily

st oElegjrenie sontiollerygsirsiten,cordrilar 39 tY@C%'B/rif‘Clﬂiéeﬁ Mr@pessor
firflWaPd | e St SBARAHCBP aRf combination thereof, for communicating

with and controlling inkjet printhead assembly 22, mounting assembly 26, and

media transport assembly 28. Electronic controller 30 receives data 39 from a
host system, such és a computer, and usually includes memory for temporarily
storing data 39. Typically, data 39 is sent to inkjet printing system 20 along an
electronic, infrared, optical, or other information transfer path. Data 39
represents, for example, a document and/or file to be printed. As such, data 39
forms a print job for inkjet printing system 20 and includes one or more print job

commands and/or command parameters.
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el ectronic, infrared, optical, or other information

transfer path. Data 39 represents, for exanple, a
waelomarennst and/ or file to be printed. As such, PE/ESBD5/011395

fornms a print job for inkjet printing system 20 and

i ncl udes one or nore print j®b conmmands and/ or conmand

paraneters.|ln one enbodi nent, electronic controller 30

control s inkjet printhead assenbly 22 for ejection of

i nk ,drops_f | e c I .

contif & e?mé 121 lgégo%lgtcléé rﬁH%rhs%?érﬁélra?rﬂhét Rfingpgad
askBaibly 2p ffd)ﬁé]ébﬁ'@ﬁ of Bk drgpd fom neAlké® B4 0tAResudl; @EUtithic

or images on print nmedium 36, The pattern of ejected
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ejectet! ek droplsddideterminéd bydelhe pnnh;bbemdnraaadsrbhyi/cﬂ:boumnand
wi de- array or nulti-head printhead assenbly. In one
PAfAEIe®r ay enbodi ment, inkjet printhead assenbly 22

' nC'IHS}Z% éérpﬁé&lf'rﬁé{t in n%ﬁnﬂ%raﬁ' é%%eﬁ’fﬂl@?h?ﬁ&u@é@%né?ynnthead

provi ectri ca’l ni cati on between pri nt head
4Qdi Iasarxtﬂhemmbbémemlr&qed@mmthﬂadeassemblﬁﬁa l@naomdee%rray or

HH%@M@W“‘%%%%@%QQ entpqmrlgeﬁ\& r| néy §3‘@: Bﬁ%ﬂf ana Qt printhead

astbh#b‘}*Qﬂtmélgd@s B@atiiemwhichogriespaifteit dies 48, provides
printhead die 40. The printhead die 40 i ncl udes

an
elegtrigg! asmmpiunieating between penijeadidieg 48 aagesieatranic controller 30,

o 8 LR e 5 BRSNS 20 S o s
asseknbiged. sl ot 46 provides ? sgpply of liquidink to ,
42 46 |
b dHOEHE 18 CIRGTRY WS ERIINGES BPRion o4 ans SERBRimeRlAfa
pritkhédd!tfé 4@ CPha pih gelm ks AnCarf} of mﬂr@dortmd

correspondi ng I ndi Vi i nk eed hol es T eedi ng
ejemimgeslpmwrthZV fgmmnsaatlemantsm@r foraed ania sups@ate 44, which

oy o b PR TormR G Rl o bk sEER Tnk e SR FRIBNGRS
su@bw@ﬁ iifd ik 185 iriRgl mEARMZ hAkfebd 3fotf4w isshe éfbediment

whi'ch conmmuni cates with ink feed slot 46 forned in

of auibsd feed saurceADiber emhodimgets dluithiced squspes medudesit are
no%ﬁm} dquczdrreesgggafngqng didul Fkdeb hfof%gﬁﬁﬁecoﬁpéaspondmg

e I"ayer NS % nozz
vaporization chambers and multiple shorter ink feed trenches that each feed

corresponding groups of fluid ejecting elements. A thin-film structure 48 has an
ink feed channel 54 formed therein which communicates with ink feed slot 46
formed in substrate 44. An orifice layer 50 has a front face 50a and a nozzle
opening 34 formed in front face 50a. Orifice layer 50 also has a nozzle chamber
or vaporization chamber 56 formed therein which communicates with nozzle
opening 34 and ink feed channel 54 of thin-film structure 48. A firing resistor 52
is positioned within vaporization chamber 56 and leads 58 electrically couple
firing resistor 52 to circuitry controlling the application of electrical current
through selected firing resistors. A drop generator 60 as referred to herein
includes firing resistor 52, nozzle chamber or vaporization chamber 56 and

nozzle opening 34.
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or vaporization chanber 56 forned therein which

communi cates with nozzl e opening 34 and ink feed
w@b@sned4sb4 of thin-filmstructure 48. A firinpCT/US2005/011395

resistor 52 is positioned within vaporization chanber

56 and | eads 58 electricallyr couple firing resistor 52

to circuitry controlling the application of electrical

current through selected firing resistors. A drop

D oo Tl ik pASHA, KRt I sy B30 aRRrizatidd hamper 56
victingt f8ed zhannglesy. nBo2Ae Dpeniry P4 iwépé@tlvelwgs&bamd wmmﬂrlng
ink feed slot 46 to vaporization chapber 56 via

registog @Wéhasfzropi@iﬁ o E'kdﬁ@ﬂm rvgpgﬂza%orbﬁ'@rabewéﬁ _@re ejected
thr%?@ﬂcri( d?&nm fshf(b;@gﬁ é&fétéﬁ ?Iaﬁé OPFihS

porl I on cha are
reslhtm B andztaWarobpenm mgdiguin 36 .upon endmgnzmgt ofaﬂrlng neetsimn 52.

o e, oD, SRS el FOL kA Pl hneac

pﬁﬁ%?@ngﬁtr TR eiheE bh é]fecﬂ%étﬁfl&‘ Bﬁﬁtr@aascaﬂany BMéHQ?p@of fluid

prlnthead a piezoelectric printhead
ejeﬂtlentdemeakn@mrn in ’rhelmmat@anahwmtﬂgfeteot infea @nulfwlwai

k
strPh{LEsy St 5 5 e o pipRise FRIEN oifs, repmigor 2
stdtie bolyiRst addthiefmTstractusé 48iis foreed @ inskiIdeAieadi BOre®r
a stable polynmer and thin-filmstructure 48 is forned

passivatien gbssirtiosrlayerselsdicondiexida. glicamerrpigs, silicon nitride,
tar%tagu%go {,?lﬁé H§|%Esd6 qﬁhere uitddié Fr?a;eﬁar brrﬁﬁmﬁﬁ'rswueme 48,

um’ po yS| icon g or ot
a|§1,luﬂic&b¢les atleest ahe cahductivel layert whidhudefings, firadgsiesistor 52 and

N e T e e
aldrhﬁalﬁ?r&ﬁl‘&ﬁbﬁ%luﬁ}’%nt&lﬁﬁ@él‘uﬁﬂﬁumf er oﬁ?é@rﬁﬁ’étﬁl oﬁh@[ﬁl@ﬂﬁy In

tant'al um tantal umalumnum or other nmetal or
onaambodumem firing ceiecieauitniswehtas desdrihgd deditall belowt isy,

e 07 SHEEAL At 5 DI Hych el LR i i

straBfjrefaign-fil m structure 48. | n one enbodi nent, orifice
| ayer 50 conprlses a_phot oi mageabl e epoxy resin, for
exanpoae embedimeptraifiserlayer ) gampriges ﬁﬂ’?i !@&16‘@9?9“3 epoxy

et S Bl N80y Mo BIBL &S LGERBIAHERVto-Chom,

Neyatbyivkiis Er(emﬂbﬂy ltediﬂnhue’s fbe fabricating drifice H%a}earﬁo Wwith SUS8 or
otherléso yn51grgs ay\éh (Ialé:shcrlbed in detail in U.S. Patent No. 6,162,589, which is
herein incorporated by reference. In one embodiment, orifice layer 50 is formed
of two separate layers referred to as a barrier layer (e.g., a dry film photo resist
barrier layer) and a metal orifice layer (e.g., a nickel, copper, iron/nickel alloys,
palladium, gold, or rhodium layer) formed over the barrier layer. Other suitable
materials, however, can be employed to form orifice layer 50.

Figure 3 is a diagram illustrating drop generators 60 located along ink
feed slot 46 in one embodiment of printhead die 40. Ink feed slot 46 includes
opposing ink feed slot sides 46a and 46b. Drop generators 60 are disposed
along each of the opposing ink feed slot sides 46a and 46b. A total of n drop

generators 60 are located along ink feed slot 46, with m drop generators 60
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herein incorporated by reference. In one enbodi nent,
orifice layer 50 is forned of two separate | ayers

WO efoenesadito as a barrier layer (e.g., a dry frPeTHUstvos/a11395
resist barrier layer) and a netal orifice |ayer (e.g.,
a nickel, copper, iron/nicked alloys, palladium gold,
or rhodium |l ayer) formed over the barrier layer. O her
suitable materials, however, can be enployed to form

o B P s A, k2106 Bt o
alomginkITeed st Rided6lpr Imbdhe ethbdidiméht, nl edule200 g géherators

i ncl udes oppaosing i nk feed sl ot sides 46a and 4
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al RPOSENEr #HEko rpgfsgr%gsinﬂtfe 4 4R sgfé% YA QG AlhQtdr of n

op gener at are ocate | ong I nk eed sl ot 46,
embddiments, wygaentebm murebéndiodrapaersirators 60 icahdeddisposed
ISI de 3[6ad ﬁ)g - mdrop generators 60 | ocated al ong

algnginkdegd si de 46b. I n one enbodinent, n equals

200 |k RRPSBEAG A6 HAEDiNkas R GHitee @ drBls gfeﬁeeatérs%o 46
and m equals 100 drop generators 60 |ocated al ong each

dlmﬁeﬂal@mm fegdisiat 46 cldach of thei nidropigeneratPra 69, inglydes a
s ST SH a0 o8 A e o, Bpe ot foe

vapbKzétiadcisdrabedto® Isofiliidieslly cdugied ¢a itk febdtshat 46 tﬂ\rmgh at
generators 60 di sposed al ong ink feed slot 46. Eac

(eaRN® 0 Gopd Sl G BT IS (RRSOR 52 BT AtpP GAnaTamHS 60 are
e
antjchih'rcrdglif @Tﬂ?_% a4 tdﬁrmharmugag?bnlpmgm?erm 3k feed
anne Sistors 0 ner
0" igerisg Sgrah It st B AEfREESH 76 °
enﬁ |H¥ér’% fr aRR easydiraght OMifiiaeRetr 56 Eithgt deor®Ihcludes a firing

noz S 34 to print an inmage on print medi um 36.

reslstpu5e, 4 resusaordira@r%{w’cth 12 8nda mﬁjn@riVem@mﬂJdl nfeifing eesigtor

52 b el ihqr Se SRS, by S SGieH PRt bRy Bk 253
padt éﬁﬁé&ﬂir@mt@f theecontdls |fh§ applﬁmﬂioﬁ df%ﬂ@:mycai Iduc‘rlaht th?éugh firing

Firi %%Sresu stor 52 is gener at or
regisiof &2s vif 'leﬁ cv:ii 7818 fcmﬁq 5&1 tbwttlm strtmtuea 43 @@ﬂtorbwha#@te 44.

o SRR Rl e onPId LRI Bl
switehri@lisi a1f|$|ﬂl effe‘ct trrmsrtstan ¢FETe EBingmesistorshibistelactecdlly.
coupled to a fire line 76 and the drain-source path of drive switch 72. The drain-
source path of drive switch 72 is also electrically coupled to a reference line 78
that is coupled to a reference voltage, such as ground. The gate of drive switch
72 is electrically coupled to memory circuit 74 that controls the state of drive
switch 72.

Memory circuit 74 is electrically coupled to a data line 80 and enable
lines 82. Data line 80 receives a data signal that represents part of an image
and enable lines 82 receive enable signals to control operation of memory
circuit 74. Memory circuit 74 stores one bit of data as it is enabled by the

enable signals. The logic level of the stored data bit sets the state (e.g., on or
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In one enbodinent, firing resistor 52 is a thin-film
resistor and drive switch 72 is a field effect

W e@sgomsor (FET). Firing resistor 52 is el ectP@mEb1095/011395
coupled to a fire line 76 and the drain-source path of
drive swtch 72. The drai nsosrce path of drive switch
72 is also electrically coupled to a reference line 78
that is coupled to a reference voltage, such as

o T Bkl B S 1 18 o

in€lfid@ bneranbiecsel @2t sidiears myrdwnecor morlatdressaigrialsal |y
coupled to_a data |ine 80 and enabl e lines 82. Data

| i neEI@ ineairgealves aneReYFaNak ¢LPPHSIRG S86FAYP WSS apf
pr@ﬁdb?%lgle%rgégg(yi?ﬂ%@  firl r@%sé?or@z: ernvaqee@ﬁwoem%mn @Heseﬁ@rgy

contr ion of nory circuit - Menory Circuit
puldessamey moviked ty eleofrodiatcantrellén 30 o bam)tlmdkglaittimg times and

tug%q? lus?a,@'ngg é)(rgwgi-é—hagprop%ﬁ amo&pf of @%ﬁ@&?{) ?}?ort %ﬁd O\ll"’élt;:)%rize Ii‘lwd
in AR vEO&§:EionEhanMerde ¥ea 8\%6 ?@ne?r%tor'@lﬁ H?'alﬁbé SwicH T i8 on

can 1 nclude one or nore sel ec nals and one or nore
(calddimm) sthgreane;gy Pulse haatefirey r@i%tpv 82 taheahangdgject fluid

rGhARE) eEREREOSOTENERAEY PER AR EUMRTRED FREr B0y
pUBESH¥s Aot Reat firg) resivorEZiahy titd faitireniaing imndopl darer@t@r 60.
to have tinmed starting tinmes _and tinmed duratjon t

pr oVilgeresd i 8 Seherads magﬁamﬂ@s’t@mgoorrﬁeambsﬁan%fp(afrark@kjet
f
o LA B PRI RS MO B g 109 s
pllurladitye@fa‘lrgw erllss&) hranged into nqire esoepof 0Z2-10a@nhéabnand

f 60.. 1f d i
enibSdmentr e eIl AR anve B sy grewbsis2iyigen. fa
othé@ém%bﬂlnﬁl&wt& eﬁmﬁg 8511570 88k bbfaﬁrédgéddnfcﬁaw 86itadle dlAtber of

generator 60. Figure 5 is a schematic di agram
fire ldrogps 402ad 08neswkethasifousmr raerediveigiryes 1g2ari0RBad

v0o THkfife ot F¥in 4ty BBEe S atemlodinsl ngLudks
ardinCcdluininge Teoll pswd B2 firidd2slls 70 acmeleetﬁtxaaiy rasenpled to enable

firing cells 70 are arranged into six fi gro
lineg Z041thah reqeiverenble signals- nEAER rowjof flﬁgg @@il$ d 07E¢f§ﬁﬁd fo

B0 BR800 LA F TSl 96, e B pia o
onEhsetfofrsubgrag £sabid lines d06ayl 0BLO 'Eheesstmgreuatenabld jnes 106a-
10%rLr ractarc]:%ﬁ/de siu tg?mlip [an\é\lgle signals SG1, SG2, ... SG_ that enable the
corresponding subgroup of firing cells 70.

The m columns are electrically coupled to m data lines 108a-108m that
receive data signals D1, D2 ... Dm, respectively. Each of the m columns
includes firing cells 70 in each of the n fire groups 102a-102n and each column
of firing cells 70, referred to herein as a data line group or data group, is
electrically coupled to one of the data lines 108a-108m. In other words, each of
the data lines 108a-108m is electrically coupled to each of the firing cells 70 in
one column, including firing cells 70 in each of the fire groups 102a-102n. For
example, data line 108a is electrically coupled to each of the firing cells 70 in

the far left column, including firing cells 70 in each of the fire groups 102a-102n.
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and mcolums. The L rows of firing cells 70 are

electrically coupled to enable |ines 104 that receive
wep@blies4si gnal s. Each row of firing cells 70, Ppef/E81008011395

to herein as a row subgroup or subgroup of firing

cells 70, is electrically coupled to one set of

subgroup enable Iines 106a-106L The subgroup enabl e

i nes 106a- 106L receive subgroup enabl e signals SGL ,

BBy 085S AR BGRB8 e Sacen

coluumpr addtso on, dakatd anéfmd@cﬂag Hataminda0sremat eeldetisally
pectively. Each of the m

RulEme qaﬁélqaﬁ'é% fipg Chl 2Biim dhetairlght gk, inledingrfiring cells
7gr,ﬁ@@,§h]a@%§e #R2erRRd re@sl um of firing cells 70,

referred to heréin as a data |line group or data group,
i s elrone m@baqlrr@nbparsay t1Q0 srmrarigachiatalsikdire ignesps 102a-102n

SB35 R 8 508 T B i o e
lihé Gralgps: ethl cﬁhé@emﬁoﬁﬁﬁetﬂgl &8y 100 %H%@ﬁrréhééd‘ tht& %bg%wtable

70 in each of the fire groups 102a-1 . For exa
nyEbgr of fiee gms. W2+ 1320 ardlinto %Wlﬁulteblet mmbehomuugueups

Jlj:o‘a%llrgg I’ Ihrbr‘ngrﬁfngé nﬁ«%&tq Qggﬁ%lmgglﬂﬁ' e not limited

tomaanngamemumber di0dIbgroumsd and dataling gripRl Gfstedd, each of

h of t fir] cells 70 in the adjacent colum and
fc r@rgofoa%%?a 4&2’31 Garchave Agifteeat wrn]eeng%whgfaum gnd/or

AL S S, )
eaecit ulbgroupecan havega diffmenﬂmanﬂe?@f fwlngrmllssﬁhgg gbnmgtred to
i} bertPgrourand shen g g et 63a HeGe R sterariawber of

fidnPOEIRIDS adRSnIAHEY tdahd othdledth HB ot her
Iﬁﬁgo |msntas gﬁay 100 2an be arranﬁé%u@nto any

sui t Abe &ringeels 76Finfeach of thrifies grwasil@zﬁ Hh anet eleatnigally

cQuibd 6 EnP TR it iR PIBR Tt B Grolipoftaty 8aBS o lfp fring
céls This elgctrically eowplad b fire iie $1OgHmINECERES HRS §|8hlaﬂ@r energy

. . t ead, h of the fire groups 102a-102n can
il ERER. 1R erironn 2b, erclabiedine Ghle 6t saecbalhe

ccSH S fie m%lﬁ%éth@éIVe§¥lltée§| hair S é?{f‘?gf fg Fﬁﬂﬁg apd so

addi ti on, each subgroup can ave a
omfup‘ fa am@lrmhldnsg fice gmwo‘rﬂ&nwtietam aagh of trey fidnth g&IBUT0 is

elgf;glcaﬁcgog&teg 0 firs Inge ql’an ?hant rre]gézll\e/eg1 fl(r]leI fs{g%gieg} errl]grg?esﬁgnal
FIREn. In addition, each of the firing cells 70 in each of the fire groups 102a-
102n is electrically coupled to a common reference line 112 that is tied to
ground.

In operation, subgroup enable signals SG1, SG2, ... SG are provided on
subgroup enable lines 106a-106L to enable one subgroup of firing cells 70. The
enabled firing cells 70 store data signals D1, D2 ... Dm provided on data lines
108a-108m. The data signals D1, D2 ... Dm are stored in memory circuits 74 of
enabled firing cells 70. Each of the stored data signals D1, D2 ... Dm sets the
state of drive switch 72 in one of the enabled firing cells 70. The drive switch 72

is set to conduct or not conduct based on the stored data signal value.
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firing cells 70 as conpared to any other data |ine
group. The firing cells 70 in each of the fire groups
waomsAda2n are electrically coupled to one of P¢EUSINE011395
lines 110a-1 10n. In fire group 102a, each of the
firing cells 70 is electricalhy coupled to fire |line
110a that receives fire signal or energy signal FlIREl
In fire group 102b, each of the firing cells 70 is

el eC'Afﬂe‘f %’1# %6008} 2 §e‘?ec§tba %rM&: %@&égg 7?2aar% ﬁre El%i' %ﬁgrgy

fire or energ gnal

signe| FREWIREnﬂs Ipemgd@dl pnlﬁélﬁré\hﬁ ¢110a-e40h cVirdshending to the
el e trlcally coupled to fire |line

i iU 2% 200 i IReIaes i el dueatgum LN $3IRET0. The
eh@rg%dﬁgﬁéqulREelaFfRE’ﬁ ﬂ é§ éﬁ Qg?rg;?dﬁse? OTha e%%ggﬂ/ gultse is

the fiTe groups Ically cou
peovidedon tln@ﬁeleet&nbfxna Irme 1LTJQB 1 han ta enerigink ﬁmg;remlstdrs 52in

ERECR04, 20 ad ot fe Birtp RiReas d2: e Gumsbize Tiing
refictoL52 Reat Hhg et ik ofto'dritd nﬁﬁiluﬁ’n f@to DJm aﬁﬁﬂ%geed

firing cells 70 store data signals
reftreseiifed yrdatatsignals 84, D¥sa- BosnT herpeomaofar@bang aD1,

sthoroup P S5B IS o e R S 6. D aFle ReBiea

sdﬂ?group dBm metmiutgjmnﬁn@t@] Signdr FIRE SRREMR to éné iR 8ri)
f|r ceIIs 70. The drive switch 72 is

resSé% of Hh c%n étJ bgrawgrontigees #ntipriniegssteped dat a
it o sboiment, Rrreitiy siindl FREFIREFS Hiblified to 2
s@eotadcfee gmup HQZ&H‘rOQnI subgmnoaeribblléaglgnals{q%pplﬁ@?gdtSGL

h f 102n th nc e e selecte

ot bl SF AR CiPie ahotheratbetaliniics ditessnriie oroup 102a-
1(&‘2.RE1rhEIrBEny bﬁébfé@%b@ﬁotﬁf‘@tro@éfs eaﬂa5§ ndl Bfmerb?z qy D?H'p$&/|ded

rovi ded on the selected fire |ne 110a-'1
oréﬁaf lines 108a-1§8meand apesergy signai IRk -EERES |s70rqviuhad on one

AP0 AR g BTl 5l e

flrlreylcelm Ab Abapy iont e |meneepbgm isilg ) (Siﬂl*ea?O is enabled
nal s rocess of enabling

'94B ed’fabfz?'igﬁ@%%@l"sss -stpi tegstaes datgusg@mlg D91 D2 ..
s O S oo
Dsron datehiinesn i ad O8mbaredimed dnmSmtmamlumexéd datangigngls. Also,
oﬁcﬁl %%%‘subgroup in a selected fire group 102a-102n includes drive switches
72 that are set to conduct while an energy signal FIRE1-FIREn is provided to
the éelected fire group 102a-102n. However, energy signals FIRE1-FIREn
provided to different fire groups 102a-102n can and do overlap.

Figure 6 is a schematic diagram illustrating one embodiment of a pre-
charged firing cell 120. Pre-charged firing cell 120 is one embodiment of firing
cell 70. The pre-charged firing cell 120 includes a drive switch 172 electrically
coupled to a firing resistor 52. In one embodiment, drive switch 172 is a FET
including a drain-source path electrically coupled at one end to one terminal of
firing resistor 52 and at the other end to a reference line 122. The reference line

122 is tied to a reference voltage, such as ground. The other terminal of firing



10

15

20

25

30

In one enbodi nent, as an energy signal FIREI-FIREn is

provided to a selected fire group 102a-102n, subgroup
wep@blies4si gnal s SGL , S&, ... SG. change to sepCEUB2085011395

enabl e anot her subgroup in a different fire group

102a- 102n. The newl y enabl ad subgroup stores data

signals D1, D2 ... Dmprovided on data |ines

108a-108m and an energy signal FIREl-FIREn is provided

R S AT A Bt 17 14, 80558 £ 4 o

enanyy Qgﬂat FIRE ireilding Eﬁeﬁgmlgem The Energyopuleés enéfgw.@ firing
enabl ed by sub rouggenabl e si gnal s SGl , S@&,

re$'§t0§t58r'fed@‘éﬁ awiiphy14Rds gnicor@uctlng .Dm provi ded on dat a
'_ ' '_”ef)rr\néggf’e $P8MNe é\ﬂltéﬁigg é’sth'é? g%gﬂpﬁac@&ncﬁ% that

n-data |1ines m are I'VI'sion
fumetionis dseax eubrdaltyaelen'@matcsstoﬁda deta pursyaninte thelsgqoeptiain a

achyeiinsgt & pEe ShtroR RdraE | CAAnEe SHeEnERTSr o) The drain-
SOEH%E;')ath?@%%t% HApriicharyd ﬁah§i§to?el|280ér8%Iéétﬁ@al@f@&ﬂbled toa

102a-1 wever, energy signals
preschargtetine $32ithataeeeives arreghauge sma!a Ibe @ateaﬁf diie gwitch

e P RIS AR A s oo
andrtfe itaihgsslirée bb\ﬂﬂOﬁ@éléCﬂi?&SlﬁoDmEO el’rheq;at@ of select transistor
f|r|ng cell 70. The pre-charged firing cel

130, e elirEoally RaUME R § SRISEh B (126 thatuaPelos auisIed signal. The
stéﬁgb Hode Eﬁén{?@az& s QRGWR rWegéﬁ@&ﬁnesd aﬁ‘ﬁels%’éirf &hdrive

I'Ng a draln source
swétich ct7a. o@lltémahmlw adapacitoreseparhte droome rlt/e switohl17@fcan be
firin re3|stc]r 52 and at the other end to a reference

usedias 4 pEMeyLIeRENt-ence 1ine 122 is tied to a
' ef ef ot 8hGAraNisBee36 54 ﬁ&t%d%wﬂa@hsﬁams 'é%l 3 §éé6rfhﬁéddress

ringresistor 52 is electrically coupled to a fire
transméorlm trichider dredn-segrce Hathe that gnekelestrically cgypisdgingarallel.

eyl St b PALSH 8L Pereridioe ToF, faraditedh Wity 15p and
se(:@ﬁdil ddatégsdtansiéter 940 6s éfecﬂ‘rdaﬂﬁ ceupledibetwideh @mersraan source
storage node capacitance 126 that functions

paiie Absglest arsistor d 30@ndarefrieacplire d2at the %erf@l circuit including
sefft 5 WG IsRor fsfdt Lﬂcgzleg b gielg%ﬂ%n%s&}@@ﬂst.aﬁ Bf‘aéf%tt?%né&%r 136,

sele al nhsour ce
firg&tdiireés fraasistoari@8 dandasecaidoaiddr2ss trmasistarcitdl is &léatrically

coBPBALAPES MBI AP SORIER LS OLH T PBS I ZciThe bate of data
transistor 136 is electrically coupled to data line 142 that receives data signals
~DATA. The gate of first address transistor 138 is electrically coupled to an
address line 144 that receives address signals ~ADDRESS1 and the gate of
second address transistor 140 is electrically coupled to a second address line
146 that receives address signals ~ADDRESS2. The data signals ~DATA and
address signals ~ADDRESS1 and ~ADDRESS?2 are active when low as
indicated by the tilda (~) at the beginning of the signal name. The node
capacitance 126, pre-charge transistor 128, select transistor 130, data transistor

136 and address transistors 138 and 140 form a memory cell.
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172 is electrically coupled to the drain-source path

of pre-charge transistor 128 and the drai n-source path
w@boosabast transistor 130. The gate of sel ect PCT/US2005/011395

transistor 130 is electrically coupled to a sel ect

line 134 that receives a seligct signal. The storage

node capacitance 126 is shown in dashed lines, as it

is part of drive switch 172 Al ternatively, a

P I sbrtat bk repaRTeL 4 Blubahatdds f1Bydf prépharge
trandites 28 bpPeoVidiag alﬁugha@«zblaroﬁgg@@dls@otm peschagedingt 182. In

140 i nclude drai n-source paths that are electricall é
on@mb@@:memtpafmth@|hlghrleyegmltageewulé@ﬁﬁumatqf@fg%fm@é g a

‘ 3
oo BR8P ERTRCS Lo STl 120018 e o g it
13Bedrwbaddrche scglw_lm*vAﬁlDR:ESSatdmeffARESSZ atmprcsmr_rd é’30
oSl 1 RSk 38 4321 0 el et oSS 4 ano

seEBH@'aHaFés%”tr%is&BF 46 A W?Iéggr putstd of &iiffisienfAfi iﬁuﬁﬁde is

transi stor secon ress transi stor
previded oncslest lineulddeld taor o selectitransiptari t38mared agde of

Th t f .d t t 136.
caghtilingetas disthargenit o fardistPh L% ST RGeS warlistsr 108
andfdrasetont Rired¥Fansidioe 186t opf Aliersativeiidmee capacitance
transistor 138 is el ectrlcallé coupl ed to an address

126i regnaing chargedritdatateansigiar 3 fgsmrgss_ Sensista d8and
se%{gg%%rﬁlﬁg fné;%‘}&ﬂf‘@&%l’rggﬁ Sk ansistor 140 is

ed’to’ a second address |ine 146 that
r eceiiréamaagl@h! fidng seliriaDds anEiddEsS2d fiting ekl ifbethgaddress

sicna o8 CRESEd ik~ EBHES S8 265 o and Noda ORCHNGEHL6
eitggga@eh e%flf bhe sﬁgnsalom hﬂjh%rwe%.@eﬁ&ﬂgbanpﬁata gional

arge tr i stor 128,” sel ect transistor
~DsE A is loatn sPes-oharged fuimg cdllot26sis nqtanmadptressedlﬂrﬁngmelll nf at

S RS ORES AR R8PS

noa}é dyp@\sitdhé@ 196 Gm;hakgéseﬂegmléw 6f el Gefta @vaE)ﬂR g@nage

i ne . I'n one enbodi nent, after the hlg$ | evel
&

leved| ﬂ@gdlrpmrybswprpi addness fansisirs 1196, and 38 soRipgisalan

adghRss Vo cheltr o OhsEPa il 4R 2oh Pl e Polabd i Bhhdile
capABIRRIESR2 @ It redchargetifinny eslt126 & édmeSsédM and 146 to

set the states of f)rst address transistor_ 138 and .
Pre-charged firing cell 120 may utilize any number of other topologies or

arrangements, as long as the operational relationships described above are
maintained. For example, an OR gate may be coupled to address lines 144
and 146, the output of which is coupled fo a single fransistor.

Figure 7 is a schematic diagram illustrating one embodiment of an inkjet
printhead firing cell array 200. Firing cell array 200 includes a plurality of pre-
charged firing cells 120 arranged into six-fire groups 202a-202f. The pre-
charged firing cells 120 in each fire group 202a-202f are schemaﬁcally arranged
into 13 rows and eight columns. The fire groups 202a-202f and pre-charged

firing cells 120 in array 200 are schematically arranged into 78 rows and eight
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second address transistor 140. A voltage pul se of

sufficient magnitude is provided on select line 134 to
wo eos/1e3ssel ect transi stor 130 and node capaci PERUS2002611395

di scharges if data transistor 136, first address

transi stor 138 and/ or secondgaddress transistor 140 is

on. Alternatively, node capacitance 126 renains

charged if data transistor 136, first address

ool e e B o e A 0 P e ey
vafy 86 @asgey! if both address signals - ADDRESS1 and

-"ADDRESS2 are | ow and node capacitance 126 either
di sdierejgbt columusoffirgehiar g eells B0 are elestiicady coupled

o B 258 2SRRI et S 2087 08,
re$adive RN EEath ohheaslghtesiurmhgnalferre ADRESH agddata line group

- ADDRESS2 i s hi gh and node capacitance 126 di scharges
or ﬁe@gm% Nudesprejeharged dinag C?Eﬁ'ﬁo\}'& Ie?SB of I”é‘%/é!x.f%‘? [EOUPS
r a - r . .
2028 ERi Each Y IDHY GBS 20 Engh SRty ot pfefalbed fiing
celtoriR0as sledircallyldoagked tevarie oftheatida inpa2D8a+208h1 24 pife-
re-charged firing cell .120 is addressed.  Pre-charged
chbigach Rl ieiie 580 g SBia 17 Srouiy AR FlBercaly 6o frufd T B same
dat® e 2088208h Rbf RNEEERBARY cahIed Etgtrﬁas%étb@ oPRies ghizonal
relati onshi ps descri bed above are maintai ned. For

tramsintgisel 3Gain tr pjatcharggd fidng el B20 inothedplwss. | i nes

o1 ndTH18 ihg 20855 SRV D LorE BBt diafued firing
cell$ Hpotin @ié iy |oft eormg dhcladingPreharged Riing ey neseth of the
firing cell arrgﬁs ing cell array 200 includes

200. F

fira gppURSa? 02,2021, aletiinesedfs islegiriealy eoupled o Fapeythe pre-
on BB o8 120 S 4 Sl UG 580 o S i
data hieer@0Bh dhatyis @lecincaly couptedl® eankbsofihe pregitarged firimg cells

12036 the, 16 ) BB, oL 99 A P iglo PhAG Sagh of the

firé RsupRPoRd-gbpeol umms, al though the number of
p?e-charged firing ceils and their |layout nmay vary as

desiThedrowrhef priegtttarged firing colls p2@ ach elagéically conglesktol s
ol e bRt BB S e R s
respectively. Each pre-charged firing cell 120 in a row of pre-charged firing cells
120, referred to herein as a row subgroup or subgroup of pre-charged firing cells
120, is electrically coupled to two of the address lines 206a-206g. All pre-
charged firing cells 120 in a row subgroup are electrically coupled to the same
two address lines 206a-206g.

The subgroups of the fire groups 202a-202f are identified as subgroups
SG1-1 through SG1-13 in fire group one (FG1) 202a, subgroups SG2-1 through
SG2-13in fire group two (FG2) 202b and so on, up to and including subgroups
SG6-1 through SG6-13 in fire group six (FGB) 202f. In other embodiments,
each fire group 202a-202f can include any suitable number of subgroups, such

as 14 or more subgroups.



respectively. Each of the eight colums, referred to
herein as a data line group or data group, includes
wee@sabrsged firing cells 120 in each of the sP&I/UE2085/011395
- groups 202a-202f. Each of the firing cells 120 in each
col um of pre-charged firingscells 120 is electrically
coupled to one of the data |ines 208a-208h. Al
precharged firing cells 120 in a data |line group are
electrically coupled to the sange,d Jine, 208a- 20
thatack Sibgtoi BEpfGelgap SPBRRa 2D 4t sBesfciodlieg to
twb RIS ST s A0Ba-206§ hThertRoGhRIrgsslinds 208a-2064 Toiré8poiiding
the colum. Data |line 208a is electrically coupled to
to azsthoseuUR AEe plestricaly gedpiedite dige Hegtpadsagond §spiransistors

13 £ Y lOShSLBOLRY SR 000 L Bt Bgess
e oo s mecttho o o
aciress Gaielory | aead) TR gt Snaresedaer B giss
elﬁg@%@?co‘dbkﬁﬁmhgﬂﬁe % Biceo RbagDbrlthd HRg agnelée%,oilaa%dd?ess

rrght co , I'ncluding pre-charged firing
traoslstars 1138 amd ¢40h The address lireg206p20080 2eccive iddmss signals

r.o of pre-charged firing cells 120 are electri.call
~AoiVec T 20APEE SoVP RES Preide Bug At RES sl 5ATT-AS .
~PFORY 188 SUbgBs\dsSof thé array”200 as fotldlus: r espect i vel y. Each

pre-charged firing cell” 120 in a row of pre-charged

firing cells 120, referred to herein as a row subgroup

S I T

~A206a2206g. Al precharged fif8ad-red6Ge-120S06-a row

subgroup are electrically coupled to the sane two

~Addd#Sss | ines 206a-206g. The Gt G820t BEE-2ire

grogps—202a=202f—aretdenti frgd oy ou éﬁ?&-i"
~Atq;1r~?§ah SG1-13 in fire group %%é#%?%oﬁh stbgr oups

~A4G2AE through S&-13 in fire §Gauwp $GR-4 FBG6242b and
so on, up to and including subgroups SG6-1 through

~MGEAMB in fire group six (FAEPCARISCRP ot RGE-5

—enbgdientsT—each—fire group @84as 2025 _Langckude any
Al  SEIB B2 P ey

bl e nunber of subgroups ‘or nore

~Apubgypups. Each subgroup of precabarged-7i.r s@s-zel | s

120 is electrically coupled to two address lines

~A6#A4L06g. The two address |j8ed-SRa24h6gSG6-8

~FPTIgSPonding SG19, SG2-9 ... SG6-9

~A2, ~A6 SG1-10, SG2-10 ... SG6-10
~A2, ~A7 SG1-11, SG2-11 ... SG6-11
~A3, ~Ad SG1-12, SG2-12 ... SG6-12
~A3, ~Ab SG1-13, SG2-13 ... SG6-13

Subgroups of pre-charged firing cells 120 are addressed by providing
address signals ~A1, ~A2 ... ~A7 on address lines 206a-206g. In one
embodiment, the address lines 206a-206g are electrically coupled to one or
more address generators provided on printhead die 40. ,

Pre-charge lines 210a-210f receive pre-charge signals PRE1, PREZ2 ...
PRE6 and provide the pre-charge signals PRE1, PRE2 ... PREG6 to
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to a subgroup are electrically coupled to the first

and second address transistors 138 and 140 in al
w@e@sagbmsged firing cells 120 of the subgroup. PCES2005/011395

address |ine 206a-206g is electrically coupled to the

gate of one of the first andesecond address

transi stors 138 and 140 and the other address |ine

206a-206g is electrically coupled to the gate of the

cottegbandne /8t okl ePdo05f | BEEORGIeR ke SRty
cotficeesalpbfahal e“oﬁiarged“?'ﬁ@ng celisA‘YZ@mdF@ﬂ 202U Iqi’r%dcﬁeﬂge line
provi de the address S|?nals ~A t he

21@95@ etrgidcally aavpled togl zzmcl@arge@ |f‘|nﬁﬁl§‘e”§5l]88r'6 E&Z 892b and
S A B ob R S E SRzl ooy o

réidhesgéwﬁm@ Gélgsl 120 lmﬁel6&ﬂml d E?hgqf thé preadbaregslingsret)a-
re electrica t n
219&& %'§§tf§éﬁ3épa%'%'?§ tothe 08 ar&fﬁaﬁn-ﬁpﬁ@%dp%}ﬁ@f% ot the pre-
ondh g PR 28 et o 200, G
chargmﬁsngvams 120REa fire grRRER02202F arepeiadrioglly ccmaaled to only
202 f | 210 ¢

orgSTr e tag a4 1 TGS e nife Fatitigest 25 osatnrd-

chbfdedfidiy ca1§12dﬂaf 8¢ird jrup?d@ia-De2erecdtdr (g@a bg m@wair@dhe

to all pre-charged firing cells 120 in b and so
copespapding riadhanae signabPpEd, Bifkk2e . PRES toiibe eaieaspiogding

{ ed to all pre-charged firing cells
pr%’fg'%fié %%Bg;ﬂ%&ch of the pre-charge lines 2 1QCa-

glOfSéléctelIr@QtZ'liZ@ﬁMZif receipk ;séleto@ stgmelslﬁSEm ABHL2 ... SEL6 and

r.ai n- source of t prechar ge trans stors
pfq\ﬁéeutheﬁﬁ@céé B SRUTRER 2 o SR 00 ScdTatips
I I )

2 e e af LS|62%&393%‘5“%%%%?‘2?téﬁgﬁ‘%%@ﬁﬁ@@ cells

12P1i0d~21@02aTI@edecttiine Zﬂ&dbescedfpﬁmd:albrmmm)lmzm alf peg-Charged

firgpEalndedn 552 AP26 R Sheirisrans S Seieat fies haf that
is éléib'ﬂ“r’éall %Eiafmed%BEeal pre-c r%?gédhﬂng %@II§QQO%F@®2M Each of

pre-charge [ine 210a-2 Sel ect |ines 212a-212f
the selsiol bn%sﬁzéaa 2§2§ rssaﬁalgcisgaﬂy cogred to the m@f@ﬂcpf the select

SRS G esR RO Sl 275 Rupy i Sgharoee
firing G%SJIIQCIQIOI m@ fing gT@up|2©Qat20mla|re plettidaily @dpfdd ﬂorrgﬂy one
selec!t Ihne 212a-212f.

Fire lines 214a-214f receive fire signals or energy signals FIRE1, FIRE2
.. FIREG6 and provide the energy signals FIRE1, FIRE2 ... FIREG to
corresponding fire groups 202a-202f. Fire line 214a is electrically coupled to all
pre-charged firing cells 120 in FG1 202a. Fire line 214b is electrically coupled
to all pre-charged firing celis 120 in FG2 202b and so on, up to and including
fire line 214f that is electrically coupled to all pre-charged firing cells 120 in FG6
202f. Each of the fire lines 214a-214f is electrically coupled to all of the 1;iring
resistors 52 in the corresponding fire group 202a-202f, and all pre-charged firing
cells 120 in a fire group 202a-202f are electrically coupled to only one fire line
214a-214f. The fire lines 214a-214f are electrically coupled to external supply
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120 in FGL 202a. Select line 212b is electrically

coupled to all pre-charged firing cells 120 in F&
WwWQOodb/1ed381 so on, up to and including sel ect |iPer/BSHB$/011395

that is electrically coupled to all pre-charged firing

cells 120 in F& 202f. Eachqof the select |ines

212a-212f is electrically coupled to the gate of all

of the select transistors 130 in the corresponding

.fire group 202 and, al h d

cirgulVit) P pPaats Bl asspdso Ak IS gBf alifs Mafifidfino

ceFIé) 120|n5{ afdg 200 @@teléétﬁ@alg/l&ﬂrp?é@fo afrefepehddfise 216 that is tied
da- 214f receive fire signals or energy signals FlIREL

to a rrafa:aeace voliggermaichms Pruiddd hugethentiegshasges Aring celig120 in

o AT Tapo o PSS MR Ry H B oy o o
safld agdress tineg 206620699 prethargeAhe 21 022120 BelecEline 212a-212f

| ine 214b is_electrically coupled to all pre-charged
angifire igedidas? ﬁ“fo in FG 202b and so on, up to and

i ncl
P ) Shaerithncte Fodhe phokoR ek

flre)fn sineceission. | F@&R02a4s selested sefore EG2 2020, whichjs srlected

beforedtp 508 s Sk OR L Aet B odolia TR UG Edvpe

stakOovdl \mtrﬁ FG?I AP %@@r&oaﬂheae@grh 19§, mhid!ron-seyudrgidl

to only one fire |ine 214a-214f e fire lines
seleplians ady ke aitizesst rical |y coupled to external

2PIAFLATS, ol RPLORS1 L) BV EBOASHS 13 By porur
addPssesehetbreiopeatihg v roaugiiepot addrefse rﬁLe:addiness sRit@ls ~A1,
such, as ground

that is tied to a reference 5 | t
Aﬂwus"AFrF&Ob'ﬂsdmaa 5% 95306228027 SEA (0RG fpW Subgroup
f, .
a3 AU ba &1 P BN 1 WRIORRIPEZ AN The address

sigtta~A06eA2 pr e-#dhsnrlget dnenrevwdiizgraupfin each ef the fineegroups

20252 R houghans LS amlibsaizh 205 FrardPe ey vcle
thﬂ‘dugﬁ firg g@é@ﬁ@.s_@z@aozF@ae aaa@sns% 1§ ipad ~pef oreAF@Ee

is selected before and so on,
chacmedcbczseleat asethecow eRbgraupdnigach qﬁb@ﬁr%gmtmsS%%&%OZf

R e L e
suBbEEl i firdlgroup202a-202A7Aftycihe lbbT vgsubbdreup 3address S|gnals
~A1, ~ IrZo.u.!o~A7 select the first row subgroup to begin the address cycle over
again.

In another aspect of operation, one of the fire groups 202a-202f is
operated by providing a pre-charge signal PRE1, PRE2 ... PREG on the pre-
charge line 210a-210f of the one fire group 202a-202f. The pre-charge signal
PRE1, PRE2 ... PRES6 defines a pre-charge time interval or period during which
time the node capacitance 126 on each drive switch 172 in the one fire group
202a-202f is charged to a high voltage level, to pre-charge the one fire group
202a-202f.

Address signals ~A1, ~A2 ... ~A7 are provided on address lines 206a-
206g to address one row subgroup in each of the fire groups 202a-202f,
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addresses before repeating a row subgroup address. The
address signals ~Al , ~A2 ... ~A7 provided on address

WO pwego206a- 206g are set to one row subgroup aPCIF/ES®05/011395
during each cycle through the fire groups 202a-202f.
The address signals ~Al ~A24s8.. ~A7 select one row
subgroup in each of the fire groups 202a-202f for one
cycle through the fire groups 202a-202f. For the next

, le through fire graups 202a-202f h [

ingiai R SubgtioTh MEGHRoRd fhe bl 242D Data

siggﬂﬂé ke, h@E SULDBIE provigdd bnadats Nires R0BaPOBIMS provide data
02a- 202f . Thi's conti nues uIE\) to the address signals

¢

to allfire graugps 202a-202§ dnduding ghe pedrassed rew siigae\d i the pre-
f 0 - . After the last row subgroup,

Ch? re]grge ié’ﬁ?[(b?%% ~A2 ... ~A7 select the first row
Subgﬁg]@dpa Beldmegig:tmal BELAJBER3S..CYEL® inpmvidegbomthd select line
anot her aspect opger ati on, e of .the fi r oups .

2361 S o506 BressaRIesd By o A0 dRg 26 [ peieehegu s s fire

Pt - &S r eck| : =i
gré’ﬁ?@iﬁ%aone T iTPg S;r oup?@(ﬂ?%‘&@%g %F'éeaﬁlﬁgg aﬁgfﬁgalrge

tinrRiEtervaPRE2lischar@Rgahe abde eapacifarsechei ge eaichwlrive switch 172

in ey e aaed 1856 ol 12 chats HbeLnpt Biins FePesRd o subaroup
in thd SelBbRifirdQRaug 20Dal 20X lbrdaressedan fhé Beletddfie group
| evel, to pre-charge the one fire group 202a-202f.

20Rad2 @3 ansi rgeeiving-ahigh lexel data sigyal !, piA/i-del8onlhe node

coBREAERD 126 BRes P uiEatel B LB i Bt 120 R Re
aoﬁi}ﬂ@@ﬁedlin the selested ﬁr@@mug@ﬂﬁd—?@fgqnwmcéﬂlmg ﬁ@é&tgle@ﬂata
SRR oo PR o e o P R e iET2s
_202f i - d b in th
e i B (R et o odl ect. 51 gnal
SEL AfterSklve switch®BL1 2 in the seletiet fire gioaipsXl2ee202fiare set to

coBBhEL o ettt i ST FPEL S eBh A Res2 a5 odBk diPthe fire
ling€&l R1L2 $4fTahe S6lebtePhlelgroup D22 0T iPtescharged fifldg gells 120

time interval for discharging the node ca?amtance 126

thahhassceonituciisg siiveswitches 17 2a cprdudt ieaiigad thropgh ghe Bring
redBfbrido héatBhk BRG Rl itk rbiGnaddraRp6AURG YrdH Yeh8Hor 60.
With fire groups 202a-202f operated in succession, the select signal
SEL1, SEL2 ... SEL6 for one fire group 202a-202f is used as the pre-charge
signal PRE1, PRE2 ... PREG for the next fire group 202a-202f. The pre-charge
signal PRE1, PRE2 ... PRESG for one fire group 202a-202f precedes the select
signal SEL1, SEL2 ... SEL6 and energy signal FIRE1, FIRE2 ... FIREG for the
one fire group 202a-202f. After the pre-charge signal PRE1, PRE2 ... PRES,
data signals ~D1, ~D2 ... ~D8 are mulitiplexed in time and stored in the
addressed row subgroup of the one fire group 202a-202f by the select signal
SEL1, SEL2 ... SEL6. The select signal SEL1, SEL2 ... SELS for the selected
fire group 202a-202f is also the pre-charge signal PRE1, PRE2 ... PREG for the
next fire group 202a-202f. After the select signal SEL1, SEL2 ... SELG for the
selected fire group 202a-202f is complete, the select signal SEL1, SEL2 ...
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in the selected fire group 202a-202f or addressed in
the selected fire group 202a-202f and receiving a high

wo ewshosdat a signal ~D1L , ~D2 ... ~D8. The nodePCT/US2005/011395
capaci tance 126 does not discharge in pre-charged
firing cells 120 that are addressed in the sel ected
fire group 202a-202f and receiving a low | evel data
signal ~D1 , ~D2 ... ~D8. A high voltage |evel on the

12 .he dr.i itch 172.
s BTG AREGiolp 2K 202ir Brolided B¥-HhRakeb i qally 120
in ftthé SeRcRIPs BYtBup Gird oﬁhéalslﬂk bla@ed GndHeisteledita signal ~D1,
conduct, an energy pul se or vo‘%&q pul se i s provided

~3%.+ D8 a9 the piveGy siEnal FAREST FIRIE? sl SBEBIncicin % PoGsergy
COﬁSs ??&;ldeJ){oem%r@él@?ngffré gg@]'f béé 26?9 t hat have

i ng drive sw onduct ‘current through
t he Higuteng is @tintihg dlngZaﬂr\alllhEteﬁtmgrthemwér@ljlmbf omK efrbadiment

o D R A T A ht Elfe RO SUAR ROR TSI ERE I SUPERRAON to
eribize préfharged it Lol 120 B8scq bt cBhe YansReen 2071 2 ~D8,
indibatedeatt 3GA. r'Eh@dathSIQ?als ~0Pf~D2Ahe ~1ﬁ}8eatc3%0 gee changsd
PRE 6 r.on
depeBBlifLeh Mrhazies Matiagndy Seet §U8. Sfied 5t 3pZeor egon row
sUBIBRS Y agd @38 lank & grour RBE3-202f cbhiRifation! AMS%@,E %lgfriallse~A1

group 202a-202f. After the pre-charge signal
~AF2-'{E2 ~AT. atpaﬂﬂearedapwdgdg)ma@drem lines @P6a-206grie qic@ess ohe row

SR OU I Fad el TS ot 5 e ohst hﬁ%é’?gé%ﬁ% donde A
~A‘>‘2 gnah?&El:)‘D4 arglel to oneSiddbess] edisated cit mﬁggfzrlacm%%yflel .

. SEL6 for the selected flrspm%Q
thegrigh irnerghes 2hdr 402 Sitar thergycle lsppgippiete, Thagdrass signals
e ext r 0. f: t
~ALREX PR SR Aol W30tk di% Sttdeht RPS@group
frcﬂﬁ%acﬁ@ﬂfthe ﬁre:gmnlpet%lZabes dihecaddregsalgnals 4A7], SR 2.. ~A7

SELG f t f
at 304 BRI ORI SPVSUBRES TS ErAriiars et E S GRS in
Sefq'uéﬂtleroraér"ﬂ?roh’i"éfnel,gﬁiS ¢d 200 Bé%‘R 16 loplee dn Gaheér érhgaélﬁﬂé’l’ﬁg
he energy signal FIRE1 , FIRE2 ...

addlrfB?E%Slghﬁbl n%ﬂ rrg‘\Zan enerap3Qdcarebe isst tor address rew suhgroups
i SRl OB ar i g < he oper ati on of one. enbod o

of fDumrggaQ;@blb tArgwh ﬁ}@Q;roEbsF, 2025-Q00%, s&a1ia82f124k6upled to
FG8 285 Snd pre-chargs e 2108 coupled to FG1 202a receive SELG/PREH
signal 309, including SELG6/PRE1 signal pulse 310. In one embodiment, the
select line 212f and pre-charge line 210a are electrically coupled together to
receive the same signal. In another embodiment, the select line 212f and pre-
charge line 210a are not electrically coupled together, but receive similar
signals.

The SEL6/PRE1 signal pulse at 310 on pre-charge line 210a, pre-
charges all firing cells 120 in FG1 202a. The node capacitance 126 for each of
the pre-charged firing cells 120 in FG1 202a is charged to a high voltage level.
The node capacitances 126 for pre-charged firing cells 120 in one row subgroup

SG1-K, indicated at 311, are pre-charged to a high voltage level at 312. The
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energi ze pre-charged firing cells 120 based on data

signals ~D1, ~D2 ... ~D8, indicated at 300. The data
wer@nabss+D1, ~D2 ... ~D8 at 300 are changed de@ENSI00%011395

on the nozzles that are to eject fluid, indicated at

302, for each row subgroup @ddress and fire group

202a- 202f conbi nation. Address signals ~Al , ~A2 ...

~A7 at 304 are provided on address |ines 206a-206g to

3R A6 PR B O B v s

31304 proeidedtto dataptransidtired 86 in allipcerchdrged ﬁiﬂ@ célisr12thef all

frg Gresahip P G2 202h 4 JnG4BS e mmseclagted rapisubsroEC K
304 ﬂ{eeséugem%ﬂz #a ég&cﬁngég RS ore-HaldSlife 1 pB\or FG2
subgroup trom eac Ire groups 202a-202 The

ZO%deeee/esthgrﬁlsHPREZ SIgwal 315, inohrding the SELIdPBR2rgignal pulse

3o Do el TRRES St Pl 3 1Eof Seest ind 2 bt ORArR fifect
tré?fs'ik%r W@Wéga%ﬁtheqﬂ@t@ﬁa? & 8AAg Seltf120 imh& 1. 202a:AThe

can be set to address row subgroups in

nom ctmcetaoc@é% ipdischgraeddp dllepretahauged filing cglis ué@ in FG1

2B oGS 5 e FOVRLBS, S0, 0T dcress

selddtéd PRz bubgang SBASK, daitalaitertgarSEt@/eEREubh&te@alt 3|®8J inethe
310. I n one enbodi me nt, the select line 2 12f an

nosleccanasitgaces héd sithe dilve %Wlé%h i%@ IWF%E%‘P%TQUP@%H%FO

e@glr é@?%%ﬁ@lg%@%ﬂ%nd %ﬁglé mkge I n@%ma ar eﬂﬁgt the

el ecthe SELNYPRED sigrehl patpetdted 16 dupra-ebaigedinsi 2iQtapre-

ChBrGEL AL AR Prlic 120 A G 2itar TRS N2 SepARIR B 78 for gpch of
thé %ré‘éﬁa?&%ﬁﬁnﬁdﬂ@en@m raPeQi 20200 chafyddPto £Bkh Witagedevel.

harged firting cells 120 in FGL 202a is charged to
T h;: m:@e] capmlt@g'@esé |for preechyged duinaciellai@ddn e myr subgroup

SEK JABHARA A9 B B End Ry LR BIRBHING 0. The
rowad dbageup @mefe@tatm seTéaB @ngubm 86p- la,dahdaa tlatd sigpal set at
sel ects, subgroup and . a data sn%a set

328slsmrewﬂeddo @@@H@ﬁ&ﬁ%ﬁéﬁ@ﬂ% Y prgshatgeg firing ﬁ&ﬁ?&eﬁa"
PO 39042082 ol PR Wblrqun sz
The fire line 214a receives energy signal FIRE1 lndlcated at 323,
including an energy pulse at 322 to energize firing resistors 52 in pre-charged
firing cells 120 that have conductive drive switches 172 in FG1 202a. The
FIRE1 energy pulse 322 goes high while the SEL1/PREZ2 signal pulse 316 is
high and while the node capacitance 126 on non-conducting drive switches 172
are being actively pulled low, indicated on energy signal FIRE1 323 at 324.
Switching the energy pulse 322 high while the node capacitances 126 are
actively pulled low, prevents the node capacitances 126 from being
inadvertently charged through the drive switch 172 as the energy pulse 322
goes high. The SEL1/PRE2 signal 315 goes low and the energy pulse 322 is

provided to FG1 202a for a predetermined time to heat ink and eject the ink
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The select line 212a for FGL 202a and pre-charge |ine
210b for F& 202b receive the SEL1/PRE2 signal 315,

WO p@baei4py t he SEL1/ PRE2 signal pul se 316. ThePCT/US2005/011395
SEL1/ PRE2 signal pul se 316 on select |ine 212a turns
on the select transistor 13®@1n each of the
pre-charged firing cells 120 in FGL 202a. The node
capaci tance 126 is discharged in all pre-charged

thiHIGH Aoy 34 keltesBofidihg 10T baRudig, feiatPal firing cets
12>l ected row subgroup SGl-K, data at 314 are stored,

o BRS SSe i aab R o A0 el ahes Tt Hhet PG

202¢ fackive S‘ELZ@’I@‘BE RaPs4 QRHQH&? S‘EQZWRE% Signal %ulse 326.
non- conduct 1 ng) e SEL1/ PRE2 Signal pulse-at 316 on

Afperdher&ilg‘dPIRE%mgmemulm 8d A gagsdowlandf whilenthecehérgy prise 322

s ikt e S /P RES 08 T 56 B it Do 12 il o bBst

trahdidten 130lii ageh beufd prerEHhrgéd Grifgleafs tmoq.e?c;la?@oi@r The
pre-charged firing in one row subgro

nstepcapaditanre di26ds dtscswecb% afh pee-sharapsdfining qelh‘a 0 in FG2
248 308 8 Bffeng et UG SER® g st

32$fansobgd71¢ SGggléﬁ?sﬂor@? heqre- dt&@ge;mogmhg ce!jsemnaf gabgroup
firing ce 1 0 ire g a- , .
SGatfarigtacat 2l e stheriust el uliass h2 sedorndugfisg) or
- r |fgn§'>é | -
mclf m??]cgdt)@%%égzﬁ-ﬁés; nc udﬁ%% na er gyoﬁu:?féhg{geshzne gi0cpre
change@'aﬁeré-ichar@drfermgstteﬂsﬁznmu rGB282char ged firing

2o Befire 2ab epdaife <oy St £1BE2. Bileetnf 3t 34f, nfiuding
er{ehg;é §Elsb/ 2o %n@?@te FHhg eesﬁét@ré 52 fivh ghe- anélrg@ﬁlftrmgtms 120

amtance 6 on non-conducting drive sw tches

of F32 apa Bbawga\@cmwoyng@lrw@@w'f@hﬁs|1h’ i cldeeldIRir2 eneligyypulse
352,858 plonEtR SERZE RS Mo A bide 52 B M 68 o 004,

ThBECQ/PRES sigrey polse 32839@@31 bvw:apmlné BIREZ eh2fyyf pulse 332

bei.ng, | nadvertentl ch hro the dr| ve swtch
remapng BIgHe ‘FéB r Sc!ﬂ?“ ifigedrep gensigisr 60.
SI g t e Vs
v dhe ﬁ%mﬁf@ Spfa @ﬂ%?? R bR ORI he eneroy
pulsfk 33Rds hjod b $HAkE3/PREANsignghs poavitied (@ 4eleot FESHRORE and pre-

chta?gé %4{: Sagg.c%hg%rgégsscor}a prg c afrglqllrr'lg,n gelggtlil%gsand providing an
energy signal, including an energy pulse, continues up to and including FG6
202f.

The SEL5/PRES signal pulse on pre-charge line 210f, pre-charges all
firing cells 120 in FG6 202f. The node capacitance 126 for each of the pre-
charged firing cells 120 in FG6 202f is charged to a high voltage level. The
node capacitances 126 for pre-charged firing cells 120 in one row subgroup
SG6-K, indicated at 339, are pre-charged to a high voltage level at 341. The
row subgroup address at 306 selects subgroup SG6-K, and data sighal set 338
is provided to data transistors 136 in all pre-charged firing cells 120 of all fire
groups 202a-202f, including the address selected row subgroup SG6-K.



10

15

20

25

30

120. The select line 212b for F& 202b and pre-charge
line 210c for FG 202c receive SEL2/PRE3 signal 325,

WO pbaei4ny SEL2/ PRE3 signal pul se 326. After tP@I/US2005/011395
SEL1/ PRE2 signal pul se 316 goes |ow and while the
energy pulse 322 is high, the SEL2/PRE3 signal pulse
326 on select line 212b turns on select transistor 130
in each of the pre-charged firing cells 120 in F&

2o A 0 O3 A e R0y 00

red:éivé hesceHH SELEPRECE Signalqulses! hgsprﬁ@%ééon%Ew/PRa
nal set 328 for subﬁrou S&-Kis stored in th

! pulsgrsg?&jom iseles live 2N 3f tupns gh t@@@@b@hﬁawmm in each of
t t
thélggé-gﬁé@%daﬁ (5ol PEPRES 2Bt "ThOfoflb kBt o2 is
disshiarddiRincalbpgnethanget fieingreefis d20haiFgE6 QOﬁfdhﬁﬂﬁ[e not in the

aclissis SaterieciPWIEIONS S e dh SHEAGITESS silroted fp Subgroup
SEAM ‘Ei%@g?@tarééﬂored 8l Gh % ) 85pé’éﬂa?1%e§%%6 df@ach drive

energize firing resistors I'n pre-charged firing
S\miehlﬁmcemferm tBezblveim\lltcha)reom@fﬁductl ng drive

ani 1155 RECSBR bRigpaLph Rir cpiasEine 410 Tifgiardeshode
capagﬁeﬁﬂie%mﬂ inriring6elfELA RRES 1 Qmaalncmdlﬁ%ﬂﬂﬂ@ ceme3$20 in
ow and the FIRE2 energ¥apul se 332 remmins

rowubaip Sk, indicate ol 4 196t higbpoiaondealod he i fmng cells

AR ol e T RS 87,90 -
SOﬁ:ﬂgﬁierEﬁéd %Ié?ﬂ%%sdsm%ﬁlgvfsﬁg}éta?d&m elpttol-?ﬁiﬁl é&ﬂ:ﬁﬁoamﬁG6 -K.
Sel ddwi g kﬁ‘ﬁdzk’rfd@?%n"?@e heroyg Féﬁ&ﬁalnda e A3 an
ln%%ﬁgﬁ@%%ég fu gna oué’hé iZatel r8§|§’tdﬂlé '59 ih ﬁe%ﬂgf'ged

se of pre-charge |ine
firipg ecetib d2gebabhave comd@tweldrwesﬂsﬂtchas A@R in (G256 20)15% Thele

en B S 30 % B PR o R LaR AR bR i anc
ndd%szﬁ cTaﬁcé@@e BARM-EGHYIRENG Hpivé %wm@h@s qvareq@daemg actlvely
firi ng cells 120 in one row subgroup - K, indicated

pudled 338, indicatgs at 3G Mch@gathmegﬁr%pulégewﬂemah veiiledhe
nodeTc.té%amtances 126 are actively pulled low, prevents the node capacitances
126 from being inadvertently charged through drive switch 172 as the energy
pulse 344 goes high. The SEL6/PRE1 signal pulse 336 goes low and the
energy pulse 344 is maintained high for a predetermined time to heat ink and
eject ink through nozzles 34 corresponding to the conducting pre-charged firing
cells 120.

After the SEL6/PRE1 signal pulse 336 goes low and while the energy
pulse 344 is high, address signals ~A1, ~A2 ... ~A7 304 are changed at 308 to
select another set of subgroups SG1-K+1, SG2-K+1 and so on, up to SG6-K+1.
The select line 212a for FG1 202a and pre-charge line 210b for FG2 202b
receive a SEL1/PRE2 signal pulse, indicated at 348. The SEL1/PRE2 signal
pulse 348 on select line 212a turns on the select transistor 130 in each of the
pre-charged firing cells 120 in FG1 202a. The node capacitance 126 is
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row subgroup address at 306 sel ects subgroup SG5-K,
and data signal set 338 is provided to data
WO e@sgomsors 136 in all pre-charged firing cel PGI/LIZDODO11395
all fire groups 202a-202f, including the address
sel ected row subgroup SG6-K23he select |ine 212f for
FG6 202f and pre-charge |ine 210a for FGL 202a receive
a second SEL6/PRE1l signal pulse at 336. The second

oA e A ST
adAféssCédieged sfulbgrdup 8a1-&+12Data sighal 862350 FBTteoW@itbgroup

capaci tance 126 is discharged in all pre-charg

SG1KHigsstoned in Me pre-clagyded Tringreglls 20 CPfo‘iUbiQﬁOlfm@m -K+1to
eltggfje 28 e sGftcRds 19Y %gétﬁuﬁgat ) L?LQ(ER'E?Q né‘lol@ﬂ,g§§§48 on

ed row su group are tore
pra4fafge lirkee2 hthl presepagesaildaigl@slsof20eiadFGA2I02b. swi t ch
172_to either_turn the dri t on or off.. The .
SELé%GFfEQ ligegida lerepPs eé‘l‘?é%emlsﬁﬁgzzt?cﬁé‘ef%?@ fitipg rgaistors
I
SRR TERG o J20 T O BRRAMATING cEHluing ive
swiichex 1 72ndiheagraigppulse2352 goas highHwiies tr@gSEEéAFé?EZ maﬂal

pulns i Mo SECTRREY SoRafbRe S8R oY ik Eheroy

pulstbes D HifiaifGhidh tSkeatiarithgjeeninkforh @ofreéspsndieg @ep
SG-K. The fire line 214f receives_energy S|tgnal

geppraters 6Gid il batrsecess mmueﬁwuaprw@tlwsa@m@? Sul se at

Fi e Mg BT 8 SGehafl; BREIANIAS b LR FnbLBLRAf of ar

lde’lritﬁlcaﬂ\olfﬁéll AOGﬁn omb ensretigenp of a@nﬁ%aglouhe 40i. ghhe\prihihead

dic. 40 a8 uBETn BHICaHan e s g eaHItY SRRpERde oF
|d%{t€c9ﬁ | ﬁ‘ﬁné‘%Qveﬁﬁé |Héhilﬁ’é¥hbﬁ"l{ne'4@ %bﬁ/@saén @éﬁtlflcatlon

ng the energy pul se 344 high while the node
sigregb Ho Hndrpmmdessher@rwacaw ylgpal It thevidentification setihie

d ap es 126. fr.om bei. vert ly charged
B R DBREGH el s ular Bl Sty R i 20t 13" 6 0 e
hi gl‘rheThentiiEia%HF&a 490dR8ludeS lasemipy arfhehtOMdided AE403.
energy pulse 344 is maintained high for a

Therregstosy glaveent4Qistorehene bit ok infagmalienst In ene emb@dgnent
L e L S
regioamhcka@santh ofhelr en’ib’oﬂlmeatsgynemory element 403 can be another
suitable memory element, for example an anti-fuse that provides a high resistive
state before being programmed and a low resistive state after being
programmed with a program signal.

The identification cell 400 includes a drive switch 406 electrically coupled
to memory element 403. In one embodiment, drive switch 406 is a FET
including a drain-source path electrically coupled at one end to one terminal of
memory element 403 and at the other’end to a reference 410, such as ground.
The other terminal of memory element 403 is electrically coupled to
identification line 402. The identification line 402 receives identification signal
ID and provides identification signal ID to memory element 403. The
identification signal ID, including the program signal and the read signal, can be
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pul se 344 is high, address signals ~Al, ~A2 ... ~A7

304 are changed at 308 to sel ect anot her set of
waamgnayps SGL- K+1 , S&-K+1 and so on, up to BEBULMW5/011395

The select Iine 212a for FGL 202a and pre-charge |ine

210b for F& 202b receive a28EL1l/ PRE2 signal pul se,

i ndi cated at 348. The SEL1/PRE2 signal pul se 348 on

sel ect Iine 212a turns on the select transistor 130 in

coﬁﬁﬁgte% I"Pr[n%[r?r}g @%ﬁf 400319 dﬁ% lsWi thﬁQldﬂF FSthetOaf

gotegd acl ar ge
(corichucting). gé'ﬂlsfalrdwsgfoc ehlysspeffid |deﬁﬁ51ca2|6aa:eﬂlh #00aorea siigle

dres sel ect ed subgroup SGI1-K+]. Datas al
deygificabier o 0P SERRELS ° programBYiag Signals @ the

ldé}{tﬁlc‘éﬁéﬁ 9Rd 4 gQr Whde ‘“oﬂjlérﬁdéi?tﬁlc%floﬁ “ROE Brl Qh@%gﬁﬁ@eﬁﬂﬁcaﬁon

ther turn rive swtches 72 on or o
lmsElOIZI d?REQt gispoat! tpdihes eeamandaprqgrenmmggxgnalme 210b
pre es .a firing The re, .
P oG Aetve SR il To e 5808 oo Gtbita s Ay finich
furﬁcﬁﬁin%té%f & nremaftoltSreCérge Purdidr o afd éécide?rﬂla%\ct’ﬁﬁhon of

202a that have ‘conducting drive sw tches

prenbeagye fransistasd 4gambseﬂegﬂwtrwﬁl$t@r the. JhevrprRESOWTYRAth and
oo bEBrak AR ettt A FRLHBI Rk it g 410

thatmdcejvesta prekctiargesignal SRENM oge embpdimest, prechaf@ line 418

The process continues until printing is_conpl|ete,
is ﬁlegtrw@lly cogngetedriepne f the Rie-sharde inas alq. %'%‘ﬁ% 7).

qg'l dHdrid8 Svepidde i%gat bé’rﬂrcﬂ %1% utdRSt is rélé’cﬁﬁcacnyecoijgled

nt of a printhead e printhea
to rtrm:blcaie{soarc;d patal oftp]e{mharghattansﬁlstmmérarmbﬂhleedraln -source path

of SHES baftistar A8 i o IS it iH § b Pficali soppted

to %b%@hné @Zéﬁﬁaﬂ"e@élvégsa ééléct'sﬂ ligEICat efe ehitRlimER, kelect
the identification cells. Each of the identification

|ln_@é1IZOSI_S|6_ée@rl_ﬁ$|IYa90ftﬂ§=CIQﬂe’w_t¢ﬂ6 ebthesieled|linea@d?, figure 7). The
sl 3BT ae 112 0 eh PR PRS ML ST e

switich 406. | Akemativélpna chpacitte sephrate fromh drive switeh @lognezmt be

403 is a fuse represented by fuse el enent 404 and fuse
useddp StAR@GS. | n ot her enbodi nents, nmenory el enent

403 £anthendreihes s RHQ 6!3/4234 HﬁréttherQFanS|stor426
row g

exanpl e an anti-fuse t es a resi st
indtidé¢ drdinfsmuecdpaihng tbab@eaeieetdcahdcwpledvm paialel. v'Ehe parallel
co%tb%aetlc?rf toF {II'SP Friarqgistor 422), second transistor 424 and third transistor 426
is electrically coupled between the drain-source path of select transistor 416 and
reference 410. The serial circuit including select transistor 416 coupled to the
parallel combination of first transistor 422, second transistor 424 and third
transistor 426 is electrically coupled across node capacitance 412 of drive
switch 406. The gate of first transistor 422 is electrically coupled to data line
428 that receives data signal ~D1. The gate of second transistor 424 is
electrically coupled to data line 430 that receives data signal ~D2 and the gate
of third transistor 426 is electrically coupled to data line 432 that receives data
signal ~D3. The data signals ~D1, ~D2 and ~D3 are active low as indicated by

the tilda (~) preceding each signal name. The drive switch 406 including node
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programmed with a programsignal. The identification

cell 400 includes a drive switch 406 electrically
weowphedst o nenory el enment 403. I n one enbodi NnRCL/PS2005/011395

drive switch 406 is a FET including a drain-source

path el ectrically coupled ats5one end to one term nal

of nmenory el enent 403 and at the other end to a

reference 410, such as ground. The other term nal of

co OBl TR e SoBhE SR AR B e o
42p esoiRribtranksistor 424 aindathird itgmsistdDi 26 fbrpr @ diydamic memory

identification signal IDto nenory el enment 403. The
cirg@eAt f€ll.cati on signal 1D, including the program signal

and r j I 0RquC
ol 1 Bfie SRR datd Synafe ORY CO2 arid LI PhoviBER Y
identifiodtiart celt?00 &né datd signsisf-dd 1,013 asdeddd provided on data lines

d it J Ol . Cdentifi :

20pprabesds gt auinei202e 2ottt o S pe FoRaf Er

pré-&ﬁaid@&@héﬂ BREI 8 pré-ch8rgtlignMPRE 1 Préfilled on pre-charge line
Identh ficCation cells onthe sane identification |line

218920 fice graup 28%nth addition ineae embodimsitasateeigignal SEL is

i gnal s te qf dri i f rage
sofistacnapSELT Buled o SarE e Gte L0 20581 7 °F o
st oy srogr4m riesHaskniant Y08, Rizatifitdtion celcd 00/ asdeivesof
pre-charge transi stor 414 and, sel ect_transi stor 416.
enghiingipignAlingpeleding: prezchargasions! Phfe-sefret gignal SEL and data
Lanshst Q trigal d 2 :
AR 0T, PRt 03 G o SRe puRevR0G IferRiEafiifiife 402
previthes!threeptogramesiginal i éhe ideatifidgionssighaldDrioacaeinpry element

305 PSSR S o B SR Pubb ESB e RS o e
cogge%tmgstjﬁbeegwrtm abb anaqeRdrefcd a4 O.thﬁ'g@(rﬁrbgra?ﬁ Wil @ﬁéﬁ%es

re-charge transistor 414 an e dral n-source_ pat
the stade bEoremoenralémest 403 fonTihe lgut resistive statetto the high

SIS 4 B LMLl 23 Gbn LR Signa
préAded feradte nmictbakicohtine 420 is electrically connected
to one of the select |ines 212, bFigure 7

. Th
st orl@gfeaddhe statpLdimemes alemand 4 ﬁowﬁntiﬁcginmfi 4QGeegeives
or BRI lReRAS Pl e e PP BIA LIl Koo cata

signals+Dre~DRaargk~ DS fad tusth ohrdxivei ssitch 408, |denéification line 402

transi stor 424 d ird t i
proviges the read gignglnln tl?etl: elntuﬂcatfo%nsslbﬁélolb t%zrgemory element 403.

The read signal provides a current through memory element 403 to the
conducting drive switch 406 and reference 410. The voltage on identification
line 402 is determined to determine the resistive state of memory element 403.
In one embodiment, memory element 403 is determined to be in the high
resistive state if the resistance is greater than about 1000 ohms and in the low
resistive state if the resistance is less than about 400 ohms.

In operation, node capacitance 412 is pre-charged through pre-charge
transistor 414 by providing a high level voltage pulse in pre-charge signal PRE
on pre-charge line 418. After charging node capacitance 412, a data signal ~D1
is provided on data line 428 to set the on/off state of first transistor 422, data
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i ncl ude drain-source paths that are electrically
coupled in parallel. The parallel conbination of first
WO e@sg0msor 422, second transistor 424 and t hiPdI/US2005/011395
transi stor 426 is electrically coupled between the
drai n-source path of select2sransistor 416 and
reference 410. The serial circuit including select
transi stor 416 coupled to the paraIIeI conbi nati on of

i

il b2 PSS T FOR o R AN A bl

trapdieesr 422n4ed 43ta Signdr+D® |§mdvﬁ:|”ed4@6dafaﬂlmeg432 twéef thessn/off
transistor 422 is electrjcally coupled to data |i

stafo@f fHiet raasiaior 4264 zﬁﬁ?@h@ Righ lepg! Voltage Riise npresgiasdg

I
SRR 8/ plc AR 4T BrE et A0 Tbtalg . 2
highhlierel voltagei pulm I%Vl@dﬁh@@l&qtswﬂaj/SEmm‘l selecblirvn# a0 to

oS sFlecUphaitong o dredsce et 93715 a G Flscbatasd 1 a

uea@( ohlaeoftthé ﬁ%t(sécd%e‘éﬁg'tlﬁ‘lﬁd faRSisforgaab, A28end Ups iditived on
I ncl u mgénodecapam tance 412, pre- char ge

bytonmn:ﬁ tbemtaﬂ,mna@ed* ~02% ansP3t @spactivelyi Adernatively, node

cob Sl ) 5 B e 2
antthiPd &ra@BlResH 40 dre Wi 6ff @yalata sighals ~D2, aDd orBP3. A

provided to identifjication cell 400 are data si gnha
charged nese garRRCIERCE ATV e omdbke awmtrh 496 ﬁ@‘amfﬁmteiemem
403 a0 B AP HAR Lotbrar SRl afl ey S 0 el igna).
PRE1In pne\dndsatiimenfrtbe poagraen signal @1dYar tead s;lgeabmreupltlated
02a.,In additio sel.ect, sj

widamis Cardanes 1211 aivey R alecr it sief! FaRistor 416

aanatfléésEi cﬁfe%fﬁh@@’?@c seCorf &9d R PaRidtoRd 492, n42449|3d 426. The
ntification cell 400 receives enabling signaling,

highlevetiveltpger rules i g@legt gaaal ﬁEovgéarés:thesﬂgﬁalf tigEpregram

o 8 e R0 i A g o1,
~D3 gh@~D3ovdiR ?ﬁ@lﬁtéﬁ ot #Hie progrararsigndl Bnddorreadrsignal on

el ement 403. The program signal provides a current
ideriifisation lieerdPg- el ement 403 to the conducting drive

swi tlﬁ%né&%@é@g{e@ﬁ,ﬁrﬁ%@%ﬂapwmﬁ é’géﬁ\@? ﬂérqeg | through

changes ement 4

- selewt trahbistorst 1@ and at lelast bng bf thesfirst,iseeosd ane. thirdl tnaneistors

42§F‘8§g:aﬂ% 4{26 ct]urlndO { Oegerr?tmesdr g?r%lm Isf?;nal gr?él/ror e entlre read signal.
The high level voltage pulse in select signal SEL overlaps the entire program
signal and/or read signal on identification line 402. Also, valid data signals ~D1,
~D2 and ~D3 overlap the entire program signal and/or read signal on
identification line 402. Actively discharging node capacitance 412 during at
least the rise time of the program signal and/or the rise time of the read signal
prevents node capacitance 412 from being inadvertently charged to turn on a
drive switch 406.

Identification cell 400 is selected and addressed for programming and
reading if data signals ~D1, ~D2 and ~D3 are low and node capacitance 412
remains charged to turn on drive switch 406. Identification cell 400 is not
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provi ded for one mcro-second. To read the state of

nmenory el enent 403, identification cell 400 receives
wee@bl103agl si gnal i ng, including pre-charge si gnetT/BPRE)5/011395

sel ect signal SEL and data signals ~D1 , ~D2 and ~ D3

to turn on drive switch 405271dentification |line 402

provides the read signal in the identification signal

IDto nenory el ement 403 The read signal provides a

o568 B AR TR PSRl 1 808 61, -0

anidd<D3 iaté bigfh amd hode céﬁécntam@eﬁ@r disclearges tol étraroff deve switch

406r0t frehiseoRER sy BIAHasrios 122. ded o Fomcemprse

deEE@ePﬂ%lF chRffhRthd Gofth@é fevel oh %d(ee&ip%bﬁé‘ﬁ& hgogreater

1000 ohns and in the lowresistive state if
t he In mesamm@m@t | datg sigrmis aPdut-D200. ohfiprovided on data lines

2ol B P rraiar 203 225 (T bl B4R RN "
|dé/rﬂ|ffc§ﬁ<9n RHII$ 21007 iPpAnihiBad @e 209Vith BitGe @ ¢ ?’fﬂd@'@é@ﬁals
l'ine 418. After chargi ng node capacitance a data

~D, grm ~DD8 seleeting ereh isentitgation oall 40Rinta phisality 196

e L g e e b
thebigiht catdlsighalss+B1,0¢DA24 ~D8l The &ombgmmiomdiﬁheﬁght data
provi ded on data line 432 to s t he on/off
fegg are utilized

S‘Qr}‘ﬁl$ aDly 2R st o8 4lflgevg§s[eeqrd§ﬁéhﬁ’q ghone¢ab
to B.Bjtﬁﬁtfe %ﬁéﬁﬁdfél?ﬁra%e%ﬁ horf %‘ HE {etgﬁg}nﬂrlﬁt Jlé‘g(ﬂﬁlﬁvmg
SEL

signha ret urnstoa
on select line 420 to turrie%@_&sel ect transistor 416.
Node capacitance 412 is acti K/ di scharged if at

Tdobwkl voltage pulse is prow ded in sel ect signal
| east one of

the first, seco

nd,

and third transi stors

422. 424 and 426 is turned o hy ane of the data
lDﬁe@h@&-"DDl ~DPGsll: %~Dbsp lﬁ¢&ll§1~98—7@1 er niREekrp8-~D1
apacttaneg Yatr st chatged f‘i_r t o
”"Eﬁéﬂ tor 422 ngzg?whfqrans g?co)ﬂonglpgn ?"(91101011
2:1{ pIP10%k Of 4261@ﬂ¢0©wmd of f 3bn1dab a0 6! gna a4r1101)1,1011
~D2 _or. ~D3. A charaed node chpacitance 412 turns an
3:4119&Qwi t ch %1@ﬁ@1h‘é}mry BEtAD1408 can| #6:01011011
- t st —apnctread—wth
N L AR o R AT TS G T
5:-16fM gjonal are:nooi11pfed whi Bs.onade1gppaci { ance 060411
ls actively di scharged through select transjistaor 416
6:01111100 20:01071110 734:10011101 48:10100111
7:11110010 21:00111110 35:01011101 49:01100111
8:11101010 22:11110001 36:00111101 50:10010111
9:11011010 23:11101001 37:11100011 51:01010111
10:10111010 24:11011001 38:11010011 52:00110111
11:01111010 25:10111001 39:10110011 53:10001111
12:11100110 26:01111001 40:01110011 54:01001111
13:11010110 27:11100101 41:11001011 55:00101111
14:10110110 42:10101011 56:00011111

28:11010101
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and at | east one of the first, second and third

transistors 422, 424 and 426. The high | evel voltage
w@eiosaoi4nt sel ect signal SEL overl aps the st artPof/Usives/ 011395

program si gnal and/or read signal on identification

line 402. Also, valid data gggnals ~D1 , ~D2 and ~D3

overlap the start of the program signal and/or read

signal on identification Iine 402. In one enbodi nent,

d
ol B5r T E SR Bt TabB. Ut SRORIRACY R
indididaany ensbledlj acd tHerelby saobe quaQrarﬁiﬁédarldamHﬁjl\ddualrtgaSIs
the entire pro amS| n and/ or the

Alsg, ginge therdenfitiaatica ¢e S389@é@é?epiﬁaéiéngmé@‘ﬁ%cﬁ%eﬁ%waﬂons
utiff gngﬁvﬁf)}é‘ﬂétaté}% gﬁ'@éﬂ ﬁﬁopefé%oam&‘ él&ﬁ‘illpléng/sﬂ{glé ﬁﬁs‘?\tlﬁcatlon

on Identificat I ne 402. Also, valid data
celb4@bahay bBltilizedih mdtiplOBombédtiops tthat aaah lepresends different
infséfﬁn% and/or read signal on identification |ine 402.

'y di schargi ng node capacitance 412 during at

| eagh chBRmMbSdnicntBifthédtedie AW IR deisH ple-ahatgerlineha select
rise time of the read si gnal prevents node capacitance

lina,19ight datadisiesgand asvidentdfivation dnacgupleddotfiityrsiv ideqtification

ceg ¥'§8§§ ‘Ué&ﬁ?}%? %?%%Q rrér)n %ﬁb{rg A Jul( d&&ﬁlflbét@‘?t}ﬁg bfdbout

5. B idematicatidilcell bit2pancbntidl lins e In omamhwuwmenwwnytwﬁable
412 remai ns, charged to turn on drive, sw t

TR KBt I0AA SN ba BIPVIdSth i the identiiratigh qgﬂ%g Adsriimgther
err?c{s)é‘ﬁﬁ'lgg’téq %g'cf'l I@érﬁ!ﬁgﬁﬁanggn %ltl bE%nﬁ?hFécﬁo%%énd k¥ any

ode capacftance
sudalslehwrglaaar efadataisignals, stichas tewi ardburobmorddata sighals. The
2. 424

oo RS S BB S 5 800 SR A, G o

Ceqsanam,g gﬁ@@ﬁéélt%n In one enbodi nent, data signals ~D1 ,
~D8 provided on data |ines 208a-208h to fire

gr o@psluzmgmoﬁmntlt@atmells simyjlar o dendifieatiprnoe!bid0.tip an
ex'?ﬁ}%‘[ﬂ%'eg}'b &L@ﬁ{h %fi !ﬁg?%ﬂgﬁ b1y %:ilbr%t |H%%€f c%ltlgn@or% gn

indiGAtay foagurea df or dervdri Hﬁﬂoemtatl@lﬁl abehi pliﬂrﬁtﬁeadl die H0 uPabrirtgr
of entification cells, up ty, six different

eriRiayingfSucha BNBERH Haviig Iﬂ@n’réf@a@eﬂ &8s gap h@eéhlgnaeratmcgﬁon
mféhﬁ%ﬁérl? ’éongﬁ“ﬂmlzg?pnntmgzd@ahty R%QQF%{S/ ?@@glﬁggﬁgpggﬁt%nghwso,
thé peihtericanarse thishidditifisationdanfermation ferdnarketing purposes, such
as regional marketing and original equipment manufacturer (OEM) marketing.

In one embodiment, selected identification cells store identification
information indicating a thermal sense resistance value as determined at a
selected temperature, such as 32 degrees centigrade. In this embodiment, a
printhead includes a thermal sense resistor (TSR) that is read to provide a TSR
value. The TSR is read and the obtained value is compared to the thermal
sense resistance value stored in the identification cells to determine the
temperature of the printhead. Printers can use this TSR information to optimize
printing quality.

In one embodiment, selected identification cells store identification

information indicating a printhead uniqueness number. The printer can use the
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to activate each individual identification cell 400,

are shown in the followng Table | : TABLE | As can be
wee@y/16:6m Tabl e 1, each identification cell 4POr/vsavodiel1395

i ndi vidual Iy enabl ed, and thereby can be programred on

an individual basis. Also, s¢nce the identification

cells 400 can be read individually, the conbinations

utilized to store data are greatly i ncreased. For

i PR deaa e Blnel i ek erieatiolMiofiFation, te

méihlnﬁf@ﬁ&mope? gpbh@tthewpmﬂﬁegabodl ment, printhead
die 40 I ncludes a pre-char line, a select i ne,

ei git ogaembadiaent, aﬁeéecéed identificationueslisstoremidentilipation

f I
L A S e
thepipirop wieigloteis tindicatatli amarm &k drbpt\meigletrdedmmlaé drichange
I n ot her nbodl bI e nunber of data
frog @ﬁﬁleﬁ HOW%E&/&H&UW%@?‘? UPdenti fication cells.
Al Sﬂwbsblrr‘\e rHSBdlﬁ’é??‘RQ' igBhtiffoa Sﬁ‘é@llé dent 'lcﬁérﬁﬁ‘lﬁbﬁéh fiffbimation

e configured to respon to any suitable nunber of
notiamla abioyih #hes prisihend atie tfwt atso alout tge intgetecattiidge or pen in

wh A Boad B Bdbfertasb ol phovditne: Ih Fie b dinbt shfpoted
|dérﬁ|'f|§at$d9€§éffsl Siotd Qféntlﬁcéﬂd# infdrinatioh m@ieaﬁmg bf @fult @ﬂlnk
I's, simlar to identification cell 400, in

demqpugved o ket Qﬁﬂrplgpntln o818 ijl@odgmerg,ta)p@nter accounts for

o NG SO S R R PR ot
detsgBbnYEv usmhaaor@stmeumdtnm\sewtecumﬁfcaim aailsdel | s

can use this iden icI information to optim ze
defarmine agtugph vt ?fy'”f‘rﬁf @Y‘?zlsof printing

apphy Bf\l Cgﬁﬁodlﬂe?l ord6r rﬁ’ub@&@lécfé@ﬂdéﬁﬁﬁéa‘ﬁbﬁ cells store

i denti tion I nflormation mar ket ng purposes,
udawmba'am imégiinoatidn imdideting wehicin dompagy sells ecflsm mjgstion device.

oA o S R e B RIS TSR B fpcation

mfbﬁﬁ%dﬁtﬁdilfhﬂn@%éﬁﬁe‘ﬂu@ ejdttibARleviens %old?ﬁlh@érail eértain
value as determ ned at a selected tenperature, such as

cospatyi kreadowne g agbsoldriinder thal Aesgimeempagy Birand aame.
It 20 :mj 5?, Oeinlégtﬁég% SHOSEq et o L8R sthifliadrtificafth

indicating a marketing region for the fluid ejection device. In one embodiment,
selected identification cells store identification information indicating the seller of
an OEM fluid ejection device. In one embodiment, selected identification cells in
a printhead store identification indicating whether an OEM printer is unlocked.
For example, the OEM printer can respond to the OEM unlocked information to
unlock an OEM printer, such that the OEM printer can accept OEM printheads
sold by a given company or group of companies and printheads sold by
companies other than the given company or group of companies, such as the
actual original manufacturer company.

In one embodiment, selected identification cells store identification
information indicating the product type and product revision of a fluid ejection
device. The product type and product revision can be used by a printer to
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value. The TSR is read and the obtained value is
conpared to the thermal sense resistance val ue stored

w0 pooshesssdent i fication cells to determ ne the PCT/US2005/011395
tenperature of the printhead. Printers can use this-
TSR information to optim zeaprinting quality. In one
enbodi nent, selected identification cells store
identification information indicating a printhead

nb T [ .
asiitall RS Lah e Er erifite Ab0 £ PutiRBat dorERhab ANt
prddlfd{’ ?&ﬂélbﬁ bhybRal dieaviactaristios] suchRey $padits betwbdrondre
rinthead. In one enbodi ment, selected identificatiaon

colgennss thatgnay change in %wredwoﬂﬁﬁ@rafaﬁt@ﬁd A getegtet @e@.tfﬂcatlon

ce %Bfgkgﬂgﬁagahlté erﬁgé’?lng cate ggucgﬁ@}/iﬁg g‘r 03p vvei ght
chén%ict@nsﬂal informatiohzag e nsed lay thel printed tadjustlor it ptiysipal
ht val ue. di ment.s, identification

Ch@'@ ‘%‘Pd?f@”gﬁérﬁ’ﬁ%‘?’?%%gf Gt FR\E91RE%i on not only about
t he | a Ridp Vﬁ‘i’m@'édE d@Whll@'ﬁgu@b@ded&s'Lﬂ#ﬁtiﬂb é@lhbfé dge

or pen 1 n eprlnt die is inserted
idemtifioglien line402 éhatiib coupteditp escheaftieel ldazfélﬁcamrtaell%‘iﬂo e.g.

S genaicat AR calt dupis i sy eBITHTE IR ATE LD e,

AlS¥18hé& oAt ideritifitation 6&li®ROHRS provitied ey deomove b ss
val ues stored in selected identification cells and the

thayub6 siependingeafdactiosmsuelvas thesige il fhe dies the eperalingt her
f |
papnERES e Il €A e, |6} dfferd il AtorRE L ARD, e

one e one ot
nufiie? of deatiifiedtiorseolls that ateé encaddd witlks ifoemation may be less than

entification informati cat whi ch
th%&talsnlaﬂbﬁwfd'deméfrmt'eﬁ qsdacdhedli. evanpl o one or
‘?f ssc‘f It ﬁ&ﬁﬁéhbﬂﬁg hidrit@bBqRay Bklehcoadd i @lul’upleI bl’[% of

ication I'nformation 1 ndicating that the f
lnfermatlmmnlrdemh:an mstamted different @n@em%uraslatampamexsbe utilized

d | d ' '
to GriRaeREReEh Pl e Srery s ebBrbitegdarERRde 5,
mé&Rbhpelehidrit wlwﬁﬂhltfple: Bitd @ﬂmlfcsrmem@w i8 @eFldl’@d ladidiglosed in
region for th | uid ejection devi

comnsingrbhS, PotmbApcTIESFRAING | 17 LA, §hishds incorporated
ne R HERLbER LR | hoet L a5 o5, 2

| derRigfireCHd Iscandizgiram lllumtratlng one embodiment of a portion of a
printhead die 40. The printhead die 40 includes an identification signal input
pad 702, a data line input pad 704 and a fire line input pad 706. The
identification signal input pad 702, data line input pad 704 and fire line input pad
706 are formed as part of the second metal layer of printhead die 40. The
identification signal input pad 702 is electrically coupled to identification line 708
that is electrically coupled to identification celis such as identification cell 400, or
other identification elements, in printhead die 40. The data line input pad 704 is
electrically coupled to data line 710 that is electrically coupled to firing cells 120
in printhead die 40. The fire line input pad 706 is electrically coupled to fire line
712 that is electrically coupled to firing cells 120 in printhead die 40.
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a printhead store identification indicating whether an

CEM printer is unlocked. For exanple, the CEM printer
weamwsnegpond to the OEM unl ocked i nfornmation tRPCUOFMOK011395

an OEM printer, such that the OEM printer can accept

CEM printheads sold by a gi gen conpany or group of

conpani es and printheads sold by conpani es other than

t he given conmpany or group of conpanies, such as the

o b A 8kt T brliks s2EBAd fietn{ V8 aprgions 708a-

708@%‘ firsEdtsNaydifpuridid PO8d BHH 78BN T Hesedvnaduetal aiRe is
and product revision of a fluid ejection device. The

lsqbaf@ddmm tthe &rsd maetpt leyacby aevss@atb@n ByerbEoniagt ippnage
beﬁ&%ﬂﬁ Eécé(?@ﬁ%?éltlgy& 3h§ ?PS& %%g%tnﬁrﬁr&t rlngfal AUt Rtions

one’ e gct revision
70BHyHICED Bec thro agit erass7t1i4%1871:$d408eessn<$ petaligydrgponien 708a is

e@q‘%éé%@ GonIPll B TstskyeT ot r0ge fingugh i #198° The irst
mé&%{/%& ?grtlh ohi7ddY it tendhiEupldd'® S HdGhetYa (}%r%%on

aracteristic inforrmati on can be use
70Bbithtoeight\da dd@bs tTHeosedome matad iaysr pol*twraZ@&h |SSalectr|cally

cop NG RGN AR T S TR Bilsn v 7ERE AR sttt taver
portitnT0dé fsaélb@fr‘lcblhr @ofh@lédttb abcbiid Al 18gert Soreias 708t thitRigh

identification c 0, e.g. 56 identification
vigél4d, nore than one |dent|f|cat|on line 400 may be

| e ugpsorad RIoAHEREE ol JARBLERLGR AR 65 Snd

t ha e or

dléi:ﬁj@éﬂcb\ﬁég fiedt rhetal iyer ﬁ?ﬁbﬁaﬁ%ald‘l@f ideatficatioh hiee d108. H?ll‘eelme
71%%& % as g;é?tgqe}ttgégeggm meetglﬁgyl/dﬁéggaltsbggeéj 8¥ér° first metal

|a\}e(i1$ﬁg{ it $854 i il Léaﬁ&h’iﬁn@?% efmecif& ﬁgtgm ﬁy& Y [#BIdted from

[ ess an e total nunber o ication
the eébcsnobme:talelaxdereby ’BNGSISQlathB [ayrerang ldemmaltlonmﬁeﬂé)ﬁ ibe

isqlated ncog \Ma:’gg i?r‘r%:ﬁghpl iﬁr gln?:}g%s{ﬁ}?cgatﬁd rece?ves

datdh siglnéPEbAtm A58 pR&BAS Gal%\f‘s@rhél DATA 8 ARG %ené 1aos>rsﬁee|me
and “net hod for encodi n% a nenory element wth nmultiple

71Bi reseiyes ffing sional FHRE iag cn;pwdeédlr%ﬁ@nal R b iebring cells 120 in
U S. Patent Application Serial No.
Pt i e o i

whi ch is incorporated herein by reference
I n it sedondahigtal layer portion 708a includes an elongated finger

portion, indicated at 720, that is situated next to fire line input pad 706, and
second metal layer portion 708b includes an elongated finger portion, indicated
at 722, that is situated next to data line input pad 704. Identification line 708 |
receives identification signal ID and provides identification signal ID to
identification cells, such as identification cell 400, or other identification
elements in printhead die 40. Also, identification line 708 receives a short
detection signal in identification signal ID. The short detection signal is used to
detect fluid short circuits, such as ink short circuits, between data line input pad
704 and finger portion 722, and between fire line input pad 706 and finger
portion 720.
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Figure 10 is a diagramillustrati ng one enbodi nent of
a portion of a printhead die 40. The printhead die 40

w0 p@baekast an i dentification signal input pad 7P@I/US2005/011395
data line input pad 704 and a fire line input pad 706.
The identification signal imput pad 702, data line
i nput pad 704 and fire line input pad 706 are forned
as part of the second netal layer of printhead die 40.

T et fatet b DonchitAakiBeta REE nBRE phil 204and finger

pdriorelregt p#db%b'ebte paghiondd ton iteptifidationaidred imeltipgadstohand
as identification cell 400, or other identification

dada dreirut nad (4. ni ke shodidetegiiongignalds aroviged foidentification
S48 0% S R B BB A PR phfiiod 3 shor

cirduit lsﬂfaeteﬂm:i as ladoW| vodtage pexel paddé@lﬁ‘laaﬂsloplsegnm irgaltippd 702.
Tq gegl%pf p,%\%gt];clprrcgutlplggv%g%r} ﬁpe, %gllgzlt glﬁ r Ia(ﬁ:cL :¥ge Oudorllon 720,
prbesgbké Esghbﬁ@d bhﬁ&eﬂtﬁﬁapaﬁ bwlrﬁm@gaa 7Rt Rd fidVile input

por 1 on 8c and i rst netal ayer portl ons
patDBet.ahte a08d. defeetiatesional lsnpr@mde@yetdanﬁflq:a;ttmaslgdalﬂnpuﬁ pad

705 bistind Bethvit B &t aR ufineRLhah 793, A flrt st Bdetected

astd thvi vbBagdTRIvel oh RyRTtifibatidr Sighal’iPBdt pad 7028 T Hid slev® Bircuit
vias 714a-714d. Second netal |ayer portion 708a is

dedectian ieshrany bediseddar each inpsi pﬁétﬂa@t hagyidentifigationdineodip
st BB BE b, T e TR Budh ] SbelAled Y o s Al or
defé&ing |hk®h1@rt3\bawé’é|4 inputipads csuctdasrdatd lineaneut pad 70drand

g SR RS/ Oh: e GTABoATENt sige] oLk pAge ga&eg%@nd 706
haf?/g;ée pad witiRANFEgel 2 tiidroRt bHddAReER phl SHRRATRAVEX 8f 5

portion 708c through via 714d. Th ta line 710
micsorfsor Tieel spacipghetwéen ﬁegelen@mn me@zand dgtarlinenidput pad 704 at

I po d over fir net a rtion
WS 1B o, ohtihe FRhSheltitheR Bhb4oPodBR A and gre ine
inP@ ' dad¥ 06 16 esierhset al | ayer and di sposed over f| rst
nmetal |ayer portion 708d of identification line

The Exarsplegwmf @lthmagi@atlflc@tlp@ @ll%m@atqurd%erﬂtﬁ@aﬁee 6ﬁH§ that may
Rt Pl Gl PRy Ao ¢ Bt b
7041 aved fid2ling imputipbd 71_06re&e'db©|ote¢t endelisaedet 5 @rpéndigA).S.
Pt RPotston Seiial No. $6867°036'and U 5" PafertNo. 5,3681134 both of
which are incorporated by reference herein in their entirety.

Figure 11 is a flow chart illustrating one embodiment of a manufacturing
process employing selected identification cells in certain embodiments of
printhead die 40. In certain embodiments of printhead die 40, the operating
speed is dependent on the time it takes to charge and discharge internal circuit
nodes. These charge and discharge times are dependent on the speed of the
silicon and may vary from one printhead die 40 to the next due to slight
differences in the properties of the substrate from which the printhead die 40 is
formed. By characterizing the speed of a printhead die 40 and encoding the
speed on the printhead die 40, after testing, applications can use some
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712 receives fire signal FIRE and provides fire signal
FIRE to firing cells 120 in printhead die 40. The

W@ ewsnas4aet al | ayer portion 708a includes an ePCnys10es011395
finger portion, indicated at 720, that is situated
next to fire line input pad3306, and second netal
| ayer portion 708b includes an el ongated finger
portion, indicated at 722 that is situated next to

o B B A 8y B o e o

in Idﬂﬁﬁcfiérfd?mdn@@ dptioationd) to identification cells, such
as identification cell 400, or other identjfication

el eneatryinthead dia #& iludiag poe-chprged fireneslisi Bt ingnfiring cell
t; I
art a\'ﬁmﬁgﬁ% ¥§ﬂ3aﬁ'a? Q@B illLﬁrta?&Lg\?lf‘l L?Z?tﬂr% %tgnaslgs FIRE1,
FIRE 2ise¢ IRE6dmIade ehbrgydpcdhes that iovedap s:s ibusttated in ﬂrie timing

diggrageeT RS Bn TheoReang Sbask AT prinBean i n oy B
deé@ﬁdéﬁ‘@'oﬁ {H@%eﬁf){aﬁ(bg'i‘o Eﬁgrgéoarﬂfﬁi%ﬁa@éé&frbﬁ lihnéslhi4 and

etween data |1 ne |nput and f |nger portlon
14pZ2r selectieg and edqsemqtmg rﬁleldg oells deat thie farae itdakes @cndischarge

nput p dat a I|n
nogBfiApeBiAnds Jaa Mol Astacl dans it bbbt ol Fheliiphliee is
provigsd ibffe ngaaammarami el tind it Qe ;ﬂ’écﬁéﬁg@ H\(bdéécapamtance
|nput pad 704. A short circuit is detected as a | ow
@ol tage | evel on identificati on signal input pad 702.

19 I8 sy Bl T VRN 05t 0 Bt
flrmgaﬁus f1|2C)ah ifioingoed rmLaysmwtlalpl@d‘er@ceim#réy 2e0 larame
shor t

706, Th d t i ded
chpgLiartRY In Baling At LIRS e B et hrpe obtigd nthead
dlé’ﬁ@V{h‘ée&a?‘actfe'nE@d kibi: %gﬁ%eﬁ%jm?:%e éhasrgérdndcdléc%érbe times

Is detected as a tage evel on idéntification
of ehgraalmorepaddngas hmee, suthias address tines 044 atet 4. i Blso, in each

chpfarief Rt Ra g 40oR e AR e PR G prfinaies gl the

disghiafge tinftedfsrid 8Nmio?s hotlé capaéitaced RHISTIG tintnd of
detecting i nk shorts between input pads, such as data

charaniefistipstof paehaharaetgrized @“D’ﬁhﬁéd ch@&f) Hasateprized ipigea
coSRRbaERbogfiphy TPut pacs 107, 108 are 706 e @

VBP Atf8(2) te demgaateﬂmo@da@étegofq&ﬁ\wmarébmleed pointhezd die
407|§2pr88%n(1jr%teg nlwtlonseelé&gg dé)ntl%catlon cells in the characterized printhead
die 40. The identification cells in the characterized printhead die 40 are similar
to identification cell 400 iliustrated in Figure 9. The selected identification celis
400 in each characterized printhead die 40 can be read at 804 and the
printhead die 40 are sorted based on the speed performance category.

At 806, printhead die 40 that are categorized into higher speed
performance categories are implemented in printers having higher performance
print modes. At 808, printhead die 40 that are categorized into lower speed
performance categories are implemented in lower performance printers, such as
lower cost printers that do not include the higher performance print modes of the

higher performance printers.
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WDS is 10 mcrons, and the spacing between finger
portion 720 and fire line input pad 706 is 10 m crons.
waEx@spbast of other identification el enments or PCT/US2005/011395
identification cells that may be utilized with |ayouts
of identification signal inpyt pad 702, data line
i nput pad 704 and fire line input pad 706 are depicted
and disclosed in co-pending U S. Patent Application
Ser i 9/ 967 U. S. .Pat
- bot h OW{FBHQ éPSég ﬁ’%ﬂlﬁfreé‘?%%d'm‘?” %‘PQP'@HH@é‘a é’n‘ée‘%a May also
bel a@;béno%ft oheh¥ thé lw@eslﬂa drarge bhawWisdmarde idtéhh%‘l ERéding
one enbodi ment of a manufacturing process enp
noslese fias @xadyie iniane: eohodigent where liynamic ém@eﬁ@at&,ﬁrst

aigpeRendEbe o g Tl PeiRhRnEgRCSH FE Yidedl mkee g gharoe

thé latd bMhel driviedigitcH, instbad gt trentimdiistakes gedisehargeathe gate of
circuit nodes. These charge and di scharge tines are

fh@@ﬁéﬁ@@ﬂphon the speed of the silicon and may vary

fro r 'ﬁgﬁ I :

di f er en @sédlgr?h aégngér)@per t% gé%?ﬁﬁ Llssubﬁ?dr g?a dlferggttrlr?ed
hending i wllhberappnednemdi oy those df ordinaneskill Bythe art that a variety of

oI ReA oS BTeHe N PrR A Be Aot e specite
erﬁl%dlhfe%ts a%\hh Gl RETriBad wWidud Qéﬁﬂﬁhptfhﬁﬁ%é’ *s@oyﬁ’é)of the

hi gher performance applications and other printhead
presentdoventidnowBhis geplicatiesnis éntepged tacowersany adaptations or

vaRafBi SEihel i apolelfs BiskuBaRt Pfaih, Thifebfy. s

int@htad tR8Chid ihvehtic B4 limtelidny By The tlairgs ahgrihé 2qbhValshts
, FIRE 2 ... FIRE6 include energy pul ses that overl ap

thereof| | ustrated in the timing diagramof Figure 8. The
operating speed of printhead die 40 nay be dependent
on the time it takes to charge and di scharge address
| i nédhatié Glaimdd &:f or sel ecting and desel ecting firing
cells 120, the tine it takes to di scharge node
capaci tance 126 through select transistor 130 before
an energy pulse is provided in fire signal FIRE, and
the tinme it takes to precharge node capacitance 126.
At 800, timng paraneters of printhead die 40 that
i nclude pre-charged firing cells 120 in firing cel
arrays simlar to firing cell array 200 are




characterized in testing of the printhead die 40. In
each characterized printhead die 40, the characterized
wao povsnes4par anet ers i ncl ude charge and di schar geCT/U8®85/011395
of one or nore address |ines, such as address |ines
144 and 146. Al so, in each gharacterized printhead die
40, the characterized timng paraneters include the
di scharge tinme of one or nore node capacitances 126.
The tim ng characteristics of each characterized
printhead die 40 are categorized into a designated
speed category. At 802, tdleaAdasi gnated speed category
of a characterized printhead die 40 is programred into
sel ected identification cells in the characterized
pripthead. di. flcation cells in the
1. cha?‘zicc @g{e%égng"%‘”r%g@’ﬁgﬁg 40 are simlar to
i deghiidérntiichtion tieélamD0 illustrated in Figure 9. The
sel ected identificatjon, cel 0,n each . . .
chafdéé‘ﬁ'@?@tt%bc‘i’{s Sievganiried tamegeRfitation s, whsgein
eaf:ll? 8; fd RERGRGINSA8 c%h?pr%%%taeﬁe ¢iredit bhe asrl%ﬁfbry
ormance category. printhead die 40 that
elammtcwhegem iczaeh mmo%clgtm&lsad@éte%’@rlﬁgewm respond to

sigBRls B St s IS mopue napeapanof) Flc TRy e Valus
defrMitey REetHer ftk Idétnﬂflbéﬁ/&ﬁfcénﬁffésm{s" & foBsigRals received on
categories are inplenented in | ower perfornance

thepidentiieationdingh as | ower cost printers that do not
i ncl ude the higher performance print nodes of the
hi gher performance printers. The operating speed of
2. gt hﬂ'hgeﬂmﬂéjdmgh ﬁeofcem*fidmmﬁadmhbreimmmapwwry elément
ependent on the ti es charge and di schar ge
COW'é?ﬁé‘l U§13ICE’HP'ledr¢83E§ '5%3 in one enbodi megt
where dynamc firing cells are fi rst di scharged, the
operating tinme may be dependent on the tinme it takes
3.to dharfiysd elestigadevise oftedainy 2 ehergin the, memarg glereent igdn a

t h th
o el 4Bt oL PR PR o) Bl 4460 ohms ana
thd Héﬂﬁér‘&/iﬁléﬁeﬁf‘% Iﬁ%sﬁd&@dsté&r ittHa reisistamdd ofibe memory
appreciated by those of ordinary skill in the art that

elemeniris dess ANAQAMESe and/ or equi val ent
i mpl enent ati ons may be substituted for the specific
enbodi nents shown and descri bed wi thout departing from
4.t he Thednsd efedtiba device of claim 1, wherein the memory circuit

comprises a switch coupled to the memory element, wherein a state of the

switch is controlled by the value.

5. The fluid ejection device of claim 4, wherein the switch is configured to be
turned on by the value to program the memory element and to read a state of

the memory element.

6. The fluid ejection device of claim 1, wherein the memory circuit is a

dynamic memory circuit.



present invention. This application is intended to

cover any adaptations or variations of the specific
wepdsdosrent s di scussed herein. Therefore, it iBCT/US2005/011395

intended that this invention be limted only by the

claims and the equival ents sdereof. What is C ai ned

is:CLAIMS 1. Afluid ejection device conprising: an

identification line; and identification cells

electricall. I t 1€ ifl i j : ;
7. wned bp fCELekefi Bree 8 i, |26k ddfipkihg dof¥ lnes, wherein
eadfeBPthé idbntfiddtionrt?lle isreomigured ¢oresdsivenbeieashoraofthe signals

menory circuit is adapted to receive and respond to
0“@1’[WM@@OQ@EEQW'O@I‘%‘%{'W% a value in the nenory

circuit, wherein the val ue determ nes whether the

identification cell is responsive to signals received
8. on The fiuitbajeictior devvica dfictaim 2, wiireirf €adhtlidgnéfication cell

devi ce claim1, wherein the .menor | enent .
COBRHRERS LS8! PUS LS R AT T derRvPa 1 PipriasRendiyg
one of &se &t Qéiagt fiC8htaamedevi ce of claim 2, wherein the

nmenory element 1s in a first state if a resistance of

the menory el enent is greater than 1000 ohns and the

9. or Tt TehBRTah BrRe b EHELE AHBSIG onns, 2. The -
f 1 uipdirsf IR Addptee b esceiie Q|fiae‘;tr§iﬁjnal,v\her ein the nmenmory

circuit conprises a switch coupled to the menory
el emsacondiibpadapiediafiesetye 3 RRCA $igRaL @Neont r ol | ed

byv\hr{ﬂira%?%da ted t .cE'v%iéj}rﬁﬂqeéi hANWHBYKAIA Bt Rlast bAEMBrdne
, erein the sSwtch i's configuregd to be turned on by
idenftificatidrueelisois wootigarad: toereneive randaiespend tati first sigadl, she

state, of the ry elepent. 6. The fluid ejection
se signgt W&F%qﬁ'f‘ymﬁgf%CQW%ﬁﬁﬁp%i rcuit is a
dynam c nmenory circuit.7. The fluid ejection device of
claim1l, further conprising data |ines, wherein each
100f fThe fluic ricictipo devioe aofellaig 1.scanapfisipéir ed to receive
at laq‘?rg’{ Iinoengdé)r;tea LEg resc';ewglasﬁrst signal, wherein each of the
identification cells comprises:
a switch comprising a control input; and
a first transistor configured to receive the first signal to charge the

control input.

11.  The fluid ejection device of claim 10, comprising:
a second line adapted to receive a second signal; and
a third line adapted to receive a third signal, wherein each of the
identification cells comprises:
a second transistor configured to receive the second signal; and
a third transistor configured to receive the third signal, wherein the
second transistor and the third transistor are controlled to selectively

discharge the control input.

12.  The fluid ejection device of claim 11, comprising:



on at |least two corresponding data lines. 8. The fluid
ej ection device of claim7, wherein each
WO d@atiofsscati on cell conprises at | east one treeEUS1005/011395
each of which is coupled to a correspondi ng one of the
at least two data lines. 9.37The fluid ejection device
of claim1, conprising: a first |line adapted to
receive a first signal; ( a second Iine adapted to

receive.a,.secan ' L. [; [

Fccaifgrt iR AP RRoe YRRt oG e ¥ Bfip P the
identigcatidr ealls eomeddss is configured to receive and

respond to the first signal, the seco

s i gnal , anpd .
the thir@ fgu@hﬁanﬁﬁfmﬁ@swf%t%rﬁcﬁwf?qge?o Sﬂnafarvher ein
ej enl ovi _ : i, . . _
adagié.e%%o rfer%gsll‘?/%r %h?iﬂ?&égo uS| gnalﬁ%éivc\)h?gr%i%ﬁméglﬁ? iodf&ff%céﬂvely
i dedisichargd thencardital ;pebnpri ses: a switch conprising a
control input; and a first transistor configured to
receive the first signal to charge the control input.

1311. TEE%W ergéﬁsh RelicarbréahCe, fafthet 8oMpASing GaPI pisNg:
a secon ine adapted to receive a second Signal; and
whaeregihithe idem'éicatim)ﬁ@@ ist epnfigeieed to detert ink sogisaretween each of

wher ei n eac f.the.identjfication cells conprises: a
th%'_é’@&ﬁaai’? Eﬂgifﬁ?b‘ie"g'gﬁ?ﬁ?ﬂmi% to recei ve the second
signal; and a third transistor configured to receive

the third signal, wherein the second transistor an
14t he Theifluid ejesien sieyiceLfclaihi r AMRISIPG Sw%ﬁ?%@w%md to
. i : [ i iract: |
P BRe8nd pnaf Pichein Dl of tRe nlitfbendfderfinegliopBells to
thd Aumdeeiof sigaaf nest hlus ity identifibaticr line isegroater ¢han hee.
identification cells conprises: a fourth transistor
configured to receive the fourth signal, wherein the

155€Cqng f?Ji&%P%ic?ibﬁrde@% SiaifrPYr édpHSIAG isigrll iIBEE configured to
controlled to selectively
provide enabling signal, wherein a ratio of the number of identification cells to

the number of signal lines plus the identification line is greater than 1.5.

16.  The fluid ejection device of claim 1, comprising signal lines configured to
provide enabling signal, wherein a ratio of the number of identification cells to

the number of signal lines plus the identification line is greater than four.

17. A fluid ejection device, comprising:

input pads; and

an identification line adapted to conduct a program signal to program
identification information and a read sigﬁal to read identification information,
wherein the identification line is configured to conduct a signal to detect low
impedances between the identification line and each of the input pads.

18.  The fluid ejection device of claim 17, comprising:
identification cells electrically coupled to the identification line, wherein

each of the identification cells is adapted to conduct enabling signaling and to



di scharge the control input. 13. The fluid ejection

device of claim1l, further conprising input pads,
wob@saisast he i dentification |line is configuredP€DUS2005/011395

detect ink shorts between each of the input pads and

the identification line. 14. The fluid ejection device

of claim1, conprising signal lines configured to
provi de enabling signal, whéBein a ratio of the nunber
of identification cells to the nunber of signal |ines

plus the identification line is greater than one. 15.
b&peogranirded vecthe@noghew signalfarel wiarhvia theowpdisgdnagbased on
9@9! i nfigured to provide enabling signal,
ﬂ%‘l hng Sn§ alﬂg of the nunber of identification cells
to the nunber of signal lines plus the identification
15 0eThE s BEEfer #flod oPoiaftf 7. WRelklithd ELAFELA ne io
ice of clarm risin I nes conlgure
dtsoopqecbaiﬂmeeheaﬁh rpfghe |irgwa|pad$\hed epﬁced gpait froof eadieof the
'1‘1" sof identification cells to the nunber of signal
s pI us the identification line is greater than
four. 17. A fluid ejection device, conprising: input
2hadsinangd; ebtﬁ’cﬁﬂ&é\ﬁé&é{t élQPn hy nﬁ?&%meqdé&gegwme R
program si gna program i dentification information
digRased pehredi @chaq:ertt@nq@@@ds @eE NPEER3dsn i nf or mati on,
wherein the identification line is configured to
conduct a signal to detect |ow inpedances between the
21 denﬁifﬂﬁ?'@éﬂiog@r egraenzng adhitheigetiom éeY'ﬁ?x-Lﬁonpia'd%ng 18.
The féc‘é'ix)‘ﬂqgfb%‘?&ér%ﬁw gdgnhice of claim17, conprising:
dentification cells electrically coupled to the
| dentaceivéeg ForPlinardgnalingméipn ideEication pll
' denFésfpbﬁéfn'gC}B tﬁ@?éc%n}e% AN S didn@li P RAYGliRNAPE L Aing
signal ing and tobe progranmed via the program-signal
valHe: #Rdd via the read signal based on the enabling
si gnéﬂohH? thégnalﬂ}% Vi tha@keekinily Qﬁﬂbl@@tﬁg idehf¥idBtidh cell to
wherein the identification line is di sposed adjacent
beREMTBMITHE ViEHPE P PHAT #A!spaced apart from each of
the input pads. 20. The fluid ejection device of claim
17, wherein the identification line s dIS
2%t vkl R ALERE P A CHRRLIO ETFRBP Haggara signal o

store identification information.

23. The method of claim 21, wherein responding to the received enabling
signaling comprises:
pre-charging the identification cell; and

discharging the identification cell selectively.

24.  The method of claim 21, wherein responding to the received enabling
signaling comprises:
discharging the identification cell; and

charging the identification cell selectively.
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2 1. A nmethod of progranmmng a fluid ejection device,

conprising: receiving a program signal; receiving
wee@bl103agl si gnal ing at an identification cell;PCT/US2005/011395

responding to the received enabling signaling to

provi de an enabling value; and storing the enabling

val ue that selectively enables the identification cel

to be programmed via the prodffam signal. 22. The

met hod of claim2 1, conprising responding to the

géogran1si nal to store identification information.
. THe W@%Lmib?foff‘a'm_ &1 iherein igReivEIgPNeEYPo AwNAtng sompeses
r{a@éi‘?!n\é}%e@ﬂﬂ@'sﬁgﬂﬁaliﬁg aRaldafdsisRER kSRS entH, 3 hALGL oRYata

the identification cell; and discharging e

ng&ntification cell selectively. 24. The method of
claim 21, wherein responding to the received enabling

i gnaLin onprj ses: discharging the identification
%éel | a’L‘Eﬁ%e@l?g% ‘iii@]mt %ﬂ WhEERDI TEPENnEGinapang signaling comprises
reetielgithedeysigRaBfantmasp entitepRYtheraxdded Knablr sigdifg- €
dcs25. The method of claim2 1, wherein receiving
ENHHISRg signaling conprises receiving enabling
Si gnaksmghdamg tdtleahedighdas bepigas emrkga@tol dFReR 0B

26., The nethod of claim2 1, wherein

i?attgl{nes.l_ J
LRI Y &L &N ng si gnal i ng conpri ses receiving three
si gnabspanihg espideditnmet o thd ehreesrjnvetbanghl & Bgcond state to

4%éyﬁghkp%gg€ﬂprjse5' responding to the three signals

erng In ifg?néthe to enable the identification

cell; and responding to at |east one of the three
BRGS0 o sable the

an identification line; and

a plurality of cells, each comprising:

a memory element coupled to the identification line;

a first switch coupled to the memory element, wherein the switch
in a charged state allows the memory element to respond to signals
received on the identification line; and

second switch coupled with first switch, the second switch
discharging the first switch to prevent the memory element from

responding to the signals received on the identification line.

28.  The fluid ejection device of claim 27, wherein each memary element

comprises a fuse coupled to the identification line.

29.  The fluid ejection device of claim 27, further comprising a first line
adapted to receive a first signal and wherein each cell comprises a third switch
configured to receive the first signal to charge the first switch to allow the

memaory element to respond to signals received on the identification line.
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27. Afluid ejection device conprising: an
identification line; and a plurality of cells, each
w@ompnogsng: a menory el ement coupled to the PCT/US2005/011395

identification line; a first switch coupled to the
menory el ement, wherein the swtch in a charged state
allows the nenory elenent to respond to signals
received on the identificati®h line; and second switch
coupled with first switch, the second switch

| scharging the first swtch to prevent the nmenory
%}-enehﬂﬁeg #“H'grﬁl‘?%ﬂ&?ﬁﬁ%ﬁt e, Suripd| comrsisn g geernd Fie
adigied td eaeivena bedthd dnal B o thitiding] REhtRNMdBYLGE Ohird
§Ig|n1ﬁg(§mher§|ﬁ eapq nenDr% el enent conprises a fuse
LY HASt FRET PHR 5P CRMPERCT i ne. 29. The fl uid
fej ecti lon ceefoiuetey sufitchl cainfly@éd tb lzté%dﬂ\% tHéQ{H%bhlé is@xgﬂ and

irst line apt to recejve a first signal an .
wher ei n eaacﬁﬂbg‘fv'l gb%?ﬁfﬂgi“ eéistoa{ SERVE e idcHIR NV @i the
to rdoeitlvewitbie ahilitis¢ fith gwath be edrardied theelkichidly SWchsRe
to aubogﬂghe.ngnnry el ement to respond to signals
received GF¥& i dentification |ine. Confirnation Copy
/| Faxed30. The fluid ejection device of claim 29,

urther conprising a second |ine adapted to receive a
%eco%esf%g%ieciﬂﬁ%s\’?ﬁiog §AmRe, SerAptiaas sigeb iegs eenfigured to
provide esaglivad signbie wbiereie achtiobf tHeen @ ebérSofe@NPtd §RSHurdber of

. ' conf.4 .ta receive the second signal
SR e Pl e N s GRS Betitie ™ e
third"signal, wherein the fourth swtch and the fifth

switch are controlled to selectively discharge the
first switch. 3 1. The fluid ejection device of cfaim

29, conprising signal lines configured to provide
enabl ing signal, wherein a ratio of the nunber of
cells to the nunber of signal lines plus the

identification line is greater than two. Copfir iat on
Copy/ Faxed 1 Date
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