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SYMVETRI C NOZZLE ARRANGEMENT FI ELD OF | NVENTI ON The
present invention relates to the field of printheads.

wab@siozmest i on has prinmarily been devel oped f oPCT/I8B2004/001124

with applicant's inkjet printhead conprising a
plurality of printhead nodul es extendi ng across a
pagewi dth, and will be described with reference to

t hi s appli cati on SYNMEVRIG NOZZWEIARRENSEMENT at ed t hat
the invention can be applied to other printhead
arrangements having nmultiple rows of print nozzles.
RIIBOFRNVERENICES Var i ous met hods, systens and

ARSIt s B by A®ef Bitbebds Pt ent o and

co-pending US applications filed by the applicant or

T30 P ik Uik OB 187 el B GRSlsSRtE B rmeac
capplisiogta phsaliy ef iprinihepd meddetbshextending yacrestes eagewidth, and will be
il 38 7331 SSholbdbinds? Bidde 430 &0 ddfodie oo o

iD&hEOD card HeOSYHiIed , 19 mthérArinthea888rraryenidnt Rdvifd nulfihi®4dws of print
10/,203, 540 10/ 636, 263 10/ 203, 564 10/ 636, 283 AUTH22US
"REARD3US AUTH24US 10/ 407, 212 10/ 407, 207 10/ 683, 064

10/ 683, 041 JUMDO5US JUMDO6US 10/ 727, 181 10/ 727, 162

RPSSREEERANCED 175 10/ 727 210 10/ 727, 257 10/ 727 238

VidHo (8 méthbdi05ytémbrthdl@pgaratus3ildity ®/tht [Hedhtidverith are
disclosed in the following granted US patents and co-pending US applications filed
by the applicant or assignee of the present application: The disclosures of all of
these granted US patents and co-pending US applications are incorporated herein
by reference.

09/517,539 09/112,763 09/112,762 09/112,737 09/112,761

09/113,223 09/517,384 09/505,951 09/516,869 09/517,608
09/505,147 09/505,952 09/517,380 09/516,874 09/517,541

10/203,540 10/636,263 10/203,564 10/636,283 AUTH22US
AUTH23US AUTH24US 10/407,212 10/407,207 10/683,064
10/683,041 JUMO005US JUMOOGUS 10/727,181 10/727,162
10/727,163 10/727,245 10/727,204 10/727,233 10/727,280
10/727,157 10/727,178 10/727,210 10/727,257 10/727,238
10/727,251 10/727,159 10/727,180 10/727,179 10/727,192
10/727,274 10/727,164 10/727,161 10/727,198 10/727,158
10/754,536 10/754,938 10/727,227 10/727,160 09/575,108
PEC011US 09/5675,109 09/575,110 09/607,985 09/607,990
09/607,196 09/606,999 10/173,739 10/189,459 10/854,521

10/854,522 10/854,488 10/854,487 PLTO05US 10/854,504
PLTOO07US PLTO08US PLT009US PLTO10US 10/854,495
PLT012US PLTO13US PLT014US 10/854,525 10/854,526
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10/ 727,274 10/ 727,164 10/ 727,161 10/ 727,198 10/ 727, 158
10/ 754, 536 10/ 754,938 10/ 727,227 10/ 727,160 09/575, 108

WERO620US 09/ 575, 109 09/ 575, 110 09/ 607, 985 09PGDAU2®@/001124

09/ 607, 196 09/ 606, 999 10/ 173, 739 10/ 189, 459 10/ 854, 521
10/ 854, 522 10/ 854, 488 10/ 854, 487 PLTO05US 10/ 854, 504
PLTO07US PLT0O08US PLTO09US PLT010US 10/ 854, 495
PLT012US PLT013US PLT014US 10/ 854, 525

10/ 854, 526PLT017US PLT018US PLT019US PLT020US

10/ BEW13YE 10/ SHA0EWNS PLRIZBI1$YS10/ S8T020U6 10/ 19654400

10/ 354541808 PLTQ Tb3Ub0/ 854488919410/ Blafksa 48 10/ Bmbs 293

10/ Bedad6d, 10! Sbsp it 10 Ea 320 DR R, - I
10/ 85854323 10/ 894855570 SorRbTp3MUSt IDSEUR | orRLTASEGYS
tenper@rruéy Ide@ﬁa'sﬁ b@d by trbfiUs dOCFK%MUS”’OeHO/aE%?e

be repl ace t he corresponding application
nun%%?9ﬁﬂén avai | abl e, BAGKGROUND GF | NVENTI ON
Manufacturing a printhead that has relatively high
resolution and print-speed raises a nunber of issues
e PBie; IBLEUns) aa¢ EopgHy ientied by deBfogiet gk TAisavil be replaced by
treamtrespondingypplicatibronuntier Wissh. avéllsbleway to do this is to
have a CMOS [ ayer in the same substrate as the print
nozzl es are constructed. This integration saves space
Eﬂ@KGﬁﬂaUhEBOFéNVENWHDN short Iinks bet ween drive

a_typi.cal_ | .
M:alnuﬁa 'tLH ﬁlﬂ'ngeéa otggg %%?%I%{Fl) ely E{h {er?ggltlﬁlﬁ @Sgﬂyrg#-tspﬁeed raises a
numbesefrlesﬁasenced appl i cations, each color in a

printhead includes an odd and an even row, which are

of f set

One of these relates to the provision of drive and control signals to nozzles. One way to

do this is to have a CMOS layer in the same substrate as the print nozzles are
constructed. This integration saves space and enables relatively short links between drive
circuitry and nozzle actuators.

In a typical layout, such as that disclosed by applicant in a number of the cross-referenced
applications, each color in a printhead includes an odd and an even row, which are offset
across the pagewidth by half the horizontal nozzle pitch. Each nozzle and its drive circuit
are arranged, in plan, in a line parallel to the direction of print media travel relative to the
printhead. Moreover, all the nozzle/circuitry pairs in printhead are orientated in the same
way. Using odd and even rows offset by half the horizontal nozzle pitch allows dots to be
printed more closely together across the page than would be possible if the nozzles and
éssociated drive circuitry had to be positioned side by side in a single row. Dot data to the
appropriate row needs to be delayed such that data printed by the two rows ends up
aligned correctly on the page.

That said, the relative difference in space requirement for the CMOS and nozzles means
there is still some wasted area in the printhead. Also, in designs where high-voltage
circuitry is disposed adjacent low-voltage circuitry from another row, careful design and
spacing is required to avoid interference between the two.
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across the pagew dth by half the horizontal nozzle
pitch. Each nozzle and its drive circuit are arranged,

WO poophzmoi8 in a line parallel to the direction PET/ADR008/001124

nmedia travel relative to the printhead. Moreover, all
the nozzle/circuitry pairs in grinthead are orientated
in the sane way. Using odd and even rows offset by
hal f the horizontal nozzle pitch allows dots to be
printed nore closely together across the page than
woul d be possible if the nozzles and associ ated drive
EWOGH' B Hesh%glette ﬁ?ro%%bé%eou%%ge% g?mh%ﬁeﬁb decdith ing multiple rows of
single row Fow nee

pént derzisee Qr §U§ﬁ3ttth arovide @uwulmltemabye tcheriar et arrangereauts
up aligned correctly on the page. That said, the
relative difference in space requirenent for t he CMOS
AAMMASTYY OEINYVENTONhere is still some wasted area in

I
D P CrRE presTRinyeRirantes SDA ey AR ffifino at least frs
Ao AeeNEtMES qfdwnt @dee@rthai@,(tagnd alory @pdasishgaitof a pagewidth to be
I

;5 ot eggh ggézﬁéf/ g'lg:ﬂjd'ir@tiﬁétf &r'ch @'geog Qg&%ﬁzébagﬂf Is%é’éﬁd dircuitry of a second
tm riupR &hat.dn plam iewmdhe ﬁ@t ﬁm’ s¢q@|nd cirowisy ere garienally located at Opposrte

G55 02 b 60 MR JAG TR e postons o

the figat apd seeend M@Uﬁwﬁmﬁh nazzien of e figstaow des mirrored or rotated relative
I
g PGS PLRle e Sk Beyhl ocfigSadEifoeztes in the
ssrond p&gewi dth to be printed, each nozzle including
first circuitry of a first type and second circuitry
of a second type, such that, in plan view, the first
Ryaterally irdrespedtivetogitians ofytheeliral and senvat! aifcaitry eppesh hezzle of the
I
RO B [ el 180 Bqr RIS RUR, ol RRRELRE BSBofE bl Bt End second
ayeuigy @f therapiriespgnaig reezlesiihelsecofd tdwe first row are
mrrored or rotated relative to the respective
ositions of the first and second circuitry of
|%@felfféi‘éxbdhd| firgt remgz lseeoridn cireuitrs eaf osach owzzIPr efeepabitigned in a line
dec%%??&@%?a@%@ld‘iﬁ ons of the first and second

circurtry o nozzl e of the

Preferably the first and second rows of nozzles at least partially interlock.

Preferably the first circuitry of each nozzle in the first row at least partially interlocks with
the first circuitry of at least one adjacent nozzle from the second row.

Preferably each of at least a majority of nozzles in the first row is paired with a

corresponding nozzle in the second row.

Preferably the printhead module includes a plurality of first rows and second rows, each of

the first rows being paired with one of the second rows.

Preferably the first and second rows are configured to print the same color.
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first row are rotated 180 degrees relative to the
respective positions of the first and second circuitry

w@bRooslzi0eor r espondi ng nozzles in the second r ORCT/AU2004/001124

Preferably the first and second circuitry of each
nozzl e are positioned in a |lind perpendicular to the
pagewi dth. Preferably the first and second rows of
nozzles at least partially interlock. Preferably the
irst circuitry of each nozzle in the first row at
"T’@é&f?b'béhetffaq Evyﬂ se508q rsarewphfiguredtorpring thecsamauinkr y  of
at | east one adjacent nozzle fromthe second row.
Ilt?rgaferably each of at least a majority of nozzles in
ieierably e firghandsesand EWVS/Are soepled ta e semsi ingsumpbz| e i n
the second row. Preferably the printhead nodul e
Angﬁudes a plurallt%ﬁgf first rows and second rows,
glaraRly theyrintheask furtbeisngkdena pliralistolirstrowa@ndfsesend rows, each of
thE GRSt fowPW&ing PaRSLIAR bie bhﬁleféebéﬁd AR, @Tfth%qmﬁ #hdSecond rows
conflgured to_print the same col or. Pre ab
P epgh %ihares@eﬂweﬁ &narinftee sme i"ﬂ}lﬂsef@ch@thﬁﬁ nt the same
ink Preferably t he flrst and second rows are coupl ed
he sane ink sup . Preferably the printhead
'?r Gfetf?f@f therd t5$t@<ﬂ'é§eaorgq @M’&I in egchppair aregoupledso thedsaseciok gupply.
rows, each of the first rows being paired with one of
the sécond rows, wherein the first and second rows in
Rrsferab the firsbapd §eeQ)Ls kwst aeionfigured do shane atrlkastsoneapdwer supply
rfeigeer. Preferably the first and second rows in each
pair are coupled to the sanme ink supply. Preferably
the first and second rows are configured to share at

" PreRbIPIM dp@wwsuwﬁéaé i8Qf%arthr f erably the power
e

supply no is an earth. Preferably the earth is rated
to conduct current on the basis that only one of the

Ifréﬂéﬁéblﬁﬂh@ SHPPAY Patb @S cM‘Mdc %rﬁ? r&ﬂl{ﬁé bBSks Gt roﬁl:};p?r;eoof the first and

earth "at an%q one timne. era power

sReend rowsavil F@?ﬁucgrﬂqawrgﬁrﬁ isrearin at any one time.

Preferably the power supply node is a current supply conduit.

Preferably the current supply conduit is rated to conduct current on the basis that only one

' of the first and second rows will be sourcing current via the current supply conduit at any

one time.

Preferably the first and second rows are configured to share at least one global signal.

Preferably the global signal is a fire signal.

Preferably the global signal is a clock signal.

In another aspect the present invention provides a printhead module comprising at least
first and second rows of print nozzles that extend along at least part of a pagewidth to be
printed, each nozzle including first circuitry of a first type and second circuitry of a second
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Preferably the current supply conduit is rated to
conduct current on the basis that only one of the
wo pooso2amkl second rows will be sourcing currenPCAH2M0ME01124
current supply conduit at any one tine. Preferably the
first and second rows are confbgured to share at | east
one global signal. Preferably the global signal is a
fire signal. Preferably the global signal is a clock
ignal. |In another aspect the present invention
tpsP%\ﬁua’é@aé i plantvirve dherbigtiprd eeaope icieyigy are gesgeally fqcatad at opposite

SHYd STaRe 'Fr@zil@v‘ﬁhé?fern%é Wozﬂ@@ %\I’ee érrérﬁ%d "ﬂﬁj% t3he ﬂr%t @Frcurtry of the

| east part_of pagew d print e nozz
riqréieédrf e frrstrrew ake Flogeh tpgh%flrstacrqwtet ofttwéom of éf@mond row than
tBithé Sedond cRuifly §ﬁﬁ8'ﬂ\@£21@§oftﬁé%gc6rﬁ%w in plan view,

the first and second circuitry are generally |ocated

at opposite ends of the nozzle, wherein the nozzles

Preforadly & %tsﬁgctﬁllé%sﬁreﬁé of R ﬁrblr &id QécfoﬁH'cg'E%?r?g){ £86h nozzle of the

nozzl es of first row are closer . _
ferstrewiare yotatedt88 degress selative forie srspeetivernovitionsmef the ficshand second

SREAYGF Hel Driebpahdtg fd3S1e8F HeQcBfid Fig Second row.

Preférably the respective positions of the first and
second circuitry of each nozzle of the first row are

Prafaramy th805 r@?%@e§e6cﬁ1|datclrc\!lﬁtr§/ Ooft BECH §RAS! ér‘ée poEitioned in a line

posi tions of first d second circuitry
%@Q@%@ﬁ@ﬂ@ﬂ%@‘ﬁl% i n the second row. Pr ef er ably
the first and second circuitry of each nozzle are
ositioned in a line perpendicular to the pagew dth.
l%ﬁ@r@hamsyamd sepond revssefgmaalep ahisast partiglly linderlagk. | east
partially interlock. Preferably the first circuitry of

each nozzle in the first row at |least partially
Rrateszhiy, thesfirgh ¢ireuittyeof fsaeh nogzle duther firstoowaat leasi Partiafly interlocks with

t@éir.er 8iRduitRPE %k Rabt S8 éd}&eﬁ?ﬁezgreerg&?rrﬁhﬁe'éoga akly each

| east a majority of noz Irst rowis
paired with a corresponding nozzle in the second row.

Preet iAoy tdre e e ugdesg..a bl Yoai ;
7o 7 ety 0°a 1l e B BRI ok Yo e Yaroo i
corresponding nozzle in the second row.

Preferably the printhead module includes a plurality of first rows and second rows, each of
the first rows being paired with one of the second rows.

Preferably the first and second rows are configured to print the same color.

Preferably the first and second rows are configured to print the same ink.

Preferably the first and second rows are coupled to the same ink supply.

Preferably printhead according to claim 10, including a plurality of first rows and second
rows, each of the first rows being paired with one of the second rows, wherein the first and

second rows in each pair are configured to print the same ink as each other.

Preferably the first and second rows in each pair are coupled to the same ink supply.
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the first rows being paired with one of the second
rows. Preferably the first and second rows are

weoeomwbioguied to print the sane col or. Preferabl RCT/AB2004/001124

first and second rows are configured to print the sane

ink. Preferably the first and &econd rows are coupl ed

to the sane ink supply. Preferably printhead according

to claim110, including a plurality of first rows and

second rows, each of the first rows being paired with

one of the second rows, wherein the first and second :
f t

P RS B e ISR R oo 6 share ATaAt e Fwer supply

negeh pair are coupled to the sane ink :

supply. Preferably the first and second rows are

configured to share at |east one power supply node.

Hvefef%%albpwomésml\\eno@pﬁnﬁaﬁbde is an earth.

Preferably the earth is rated to conduct current on

the basis that only one of the first and second rows
Rigferabhethesradiids iratgd do eerduct eyresd ontthe basiaythatranly pmeeof the first and

sBE é:%@\)%wll B%‘ rﬁkﬁéﬁjﬁg ﬁg%ﬂt Yo 84HHFat ﬁg%n%‘{fn{ee nt supply

con Pre current supply conduit is
rat ed to conduct current on the basis that only one of

rabe Pk pRWEr §Wﬁo&eﬁ¥:‘% cireht Qﬁ;p@ﬁgﬁweh fig current via

rrent su conduit at an time. Preferably
the f| rst and second rows are conf| gured to share at

ﬁr@l‘@?&b 3Pl'F|§ c@}r@ﬁﬁ%upﬁ%ﬁhwt EI rSfef rt@QBHdLLCP Furgérﬁ l3ﬂ|the°‘ Bgélé‘llhat only one

| re sig t he
0& th@cﬂkrstsarghwconsmowmwnmumsnmwar\mrem supply conduit'at any
og 'red enbodi ment of the invention will now be
escri bed, by way of exanple only, with reference to
'the acconpanyi ng drawi ngs, in which: Figure 1 shows

u i FAE?G t:I'\??lréffanH REESHATERE LR EorliighiitluSio SHaHe ot RERE b€ giBbal signal.

Preferably the global signal is a fire signal.

Preferably the global signal is a clock signal.

BRIEF DESCRIPTION OF DRAWINGS
A preferred embodiment of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:

Figure 1 shows schematics of three separate layers that comprise a unit cell (ie, a
nozzle) of a printhead;

Figure 2 shows a vertical elevation of the three layers of Figure 1, in their operative
relative positions;

Figure 3 shows a known layout of columns and rows of the unit cells of Figures 1
and 2; and

Figure 4 shows a layout of columns and rows of the unit cells of Figures 1 and 2, in
accordance with the invention.
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nozzle) of a printhead; Figure 2 shows a vertical
el evation of the three layers of Figure 1, in their

wop@sariove rel ative positions; Figure 3 shows BCRAUM4/001124

| ayout of columms and rows of the unit cells of
Figures 1 and 2; and Figure 4 §hows a | ayout of
colums and rows of the unit cells of Figures 1 and 2,
in accordance with the invention. DETAI LED DESCRI PTI ON
OF PREFERRED EMBODI MENT Referring to the draw ngs,
Figure 1 shows the three layers 2, 4, 6 that together

m@mLEB @Egompﬁewo#ﬁﬁe%emmmwmhé a
MENMS pri nt st Figure 1 shows three

%@‘g]ﬁmat @ thexgraménasn FigueenT shawspihelthige laysss @c#.c that tagather make up a
drf ¢&e (id, rb?né’iﬂll? FF‘dr a Mém@muﬁnm@bﬁrﬂhéé@hwm%{ l\:,\,%@'% 1 shows three

| ayers are stac of each other, as s
sepgeate layesy lfbﬁlarlnlt Fw"gbﬁeapereCl&tedehat il ¢se, lee unid eek isomanufactured

édéﬁtthéfiﬁé‘la‘}fersté’rs s'teﬁ;)(&ﬁ 8n fop &F eﬁ?h 'oglépé’sfesﬁ’cﬂqgrpfn éid%él@\%{tlon in Figure

subl ayers and su conponents
?enlittfwlélscf Be updersiaog thatieach elibetlayesy @r 426 isgnedg ke of further sublayers

et dupBorPbiertd, ks bl s |ér§ar@'o\(ﬁlfi&?jfdr%‘a9lt wo main

regions. The first region contains | ow vol'tage CMOS
Iogi c circuits 8 that control whether and when the

IbWéSte“ca;g/osé cbAtsins AtGive @M’CP§ d r@&tf?%nﬁqgtdﬂ)dé% F{ongloomaln regions.

npri si ng Ive transi s
Ehﬁza‘trstp'nes@ncrégtaunﬁelowl VQ&age eMas mC"tC@lt%lﬁ thatagatrolr witetker and when

thé QLN § e?éctst, n@(t Tffl‘ﬁ‘fé%ochot rléﬁggl onte gﬂ@gh&% éb(/léjémcomg{lsmg a large

contr ol e Inter
Qtumaﬁ@ﬁ@r D ﬁlﬁéprcmde@dh@el@gtnt: ﬁultrerpirt@an @etuatnii(sars Eugur@ 2) that ejects

ih& VG dB¥RY b@,thgggmpd”o transistor 10 connects to

a drive contact "area . ground contact area 14
provi des a return path for t he current and |ies

T%yﬁﬂeﬁﬁééléﬁeq & IE I?r?ao‘”e‘ll’bt ﬁ(&Mbg [ E%%&ur&‘ﬁa’t‘ ?R)@fde contacts

IS a [ nc
tq’phye Mﬁylsd@yq;& d he gvlve gan5|stor 10 connects to a drive contact area 12. A ground

contact area 14 provides a return path for the current and lies physically above the control

logic region 8.

The upper layer 6 is a MEMs layer that includes a MEMs actuator 17. The actuator 17 is
connected at one end 16 to the drive transistor 10 through contact area 12, and at the
other end 18 to ground contact area 14. The connection through the various layers is best
shown in Fig. 2. It will also be noted from Fig. 1 that an ink hole 20 extends through the
first and second layers 2, 4 to supply ink to the third layer 6 for expulsion by the actuator.

As shown in Fig. 3, when unit cells (ie, nozzles) 1 are arrayed in rows and columns to form
a complete prior art printhead, various constraints apply to abutting cells. For clarity, only
the CMOS active layer is shown but the position and orientation of the others layers will be
clear to one skilled in the art based on the nozzle layout shown in Fig. 1

The control logic circuits 8 of horizontally adjacent rows of nozzles 1 generally abut
directly, and global control signals are routed through this area so that they are provided to
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connected at one end 16 to the drive transistor 10
t hrough contact area 12, and at the other end 18 to
w@emanziiocont act area 14. The connecti on t hr oughCT/AB2004/001124
various layers is best shown in Fig. 2. It will also
be noted fromFig. 1 that an i &k hole 20 extends
through the first and second |ayers 2, 4 to supply ink
to the third |layer 6 for expulsion by the actuator. As
shown in Fig. 3, when unit cells (ie, nozzles) 1 are
eaeh #pbaSimilafwihegraunsh bentaet areas ¢nah showsinof Boezqataligradiacent cells
BbhtHLBES us constraints apply to abutting
f@ﬁ?s For &ert%ﬂt%;i/ﬁpoonl y the CMOS active layer is
shown but the position and orientation of the others
W i\
'ﬂh@ \ferrlzcan g?écu*g& of kr?@Fovisglgw?rﬁrﬁl;éd B¢ thél‘_hg t?:?r(ﬁ? % that apply to
e@ph &yet.dn theo® acttyatlayer ythe gfiticed apagingns b@twmtze@zg woltage area
oBBRELEN, 2k gqgﬁ%ﬂ l\lﬁ | fea BRtheden *?ﬁlthecgﬂéééﬁlt r6l. QH%G?‘SM&)S contact
are route rou is area so that ey are provi
layes b cdigal sr@mm lsdvatweert the dyiverentasbat ena celk ead tenground contact
I
oig’%}’\?%l dngftjrgé“é’& égﬁ?ﬁg&&llm M@‘i\@v' ;&rgyes%rftlgéllrgﬁﬁcmg is between the drive
tergiral péom%a@tuﬁion@@dﬁbe gieeind pa@teﬂ@ofdmsctuatontrsthe ladjacent row
apply to each layer. In the CMOS active layer, the
critical spaci n?ﬁgi s between the high voltage area of _
Figwee 4 shpws felprefrsradambasimeni«of arrenging cellsdintogiovsiiman aesay, in which
Ac&nd’ MGy ta ‘mﬁ. ridd o i
eggdgc?ng idqu()X'etlé rﬂl nd% t% he drlr:a/%%coﬁeg%%%gé T ?:lgl +§,édgﬁ',d this Figure
comesppndwyith the fieatunes desarived eatlier fon thdse rw}%ialent row. In
the MEMs | ayer, the critical spacing is between the
drive term nal of one actuator, and the ground contact
e miteored tamangement oh Eigeiks Acthet relafignshig Lredweens highsandhiow voltage
%@rfseélro% & wﬂ H%’éﬁ'allo\fert?tfar | P 8“&1 Fo‘?ldl 'J?{ltoceg%\éf?np'oﬂent sizes. In
arra every second row i's pped or
thel Bm%@ctl\memeeawrn wraiss f sows ddve mbutting dentyalrlegic regions 8. This
r
L §00atle 0 e Ruleehish S 8EY BRES By 1 pufiathgr than once
evmf nowI #ddiiepaliyp caeh \nighnvdiiagh r&glonldlmctmlabafgeorﬂ)egtr@nghlgh voltage
. . e
G B o0 SIRLOED 1Bl LP ohSfe ety
shown, pairs of rows have abutting control | ogi c

11 ﬁ%’ 8!01%)58 coﬁgi:tslayer (not shown, but refer to Figure 1), pairs of rows can share a
common ground contact area. As cells in adjacent rows are never fired simultaneously in
the preferred embodiment, this shared ground contact need only be large enough to carry
the current for a single row. Similarly, the ground terminals of the actuators on the MEMs
layer (see Figure 1) can be shared, reducing the size requirement. Although not shown in
this embodiment, current can also be supplied to the drive circuits by way of a supply
current conduit shared by adjacent rows.

Whilst the preferred embodiment that has been described shows that alternate rows of
' nozzles are rotated 180 degrees relative to each other, it will be appreciated that they can
also be mirror images of each other. Moreover, the rotation or mirroring need not involve a
complete 180 degree rotational offset. Much of the advantage of the invention can be
achieved with lesser angles of relative rotation. Also, although the preferred embodiment
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all ows global signals to be routed through the array

once every row pair, rather than once every row.
w@daeeomal | y, each high vol tage regi on directP@T/AD2i08/001124

only other high voltage regions, halving the nunber of

hi gh-vol tage to | ow vol tage separations in the array.

In the CMOS contact |ayer (not shown, but refer to

Figure 1), pairs of rows can share a common ground

contact area. As cells in adjacent rows are never _

showe dleyicas thad sesigentical i pla ipwilfherappteciaipd dhatdime devigasdn the rows

reReRE bg idiEalC Ykt m@%@@b@ﬁﬂb%a?@ tHeft ﬁi%?reﬁ[]f?éflﬂ@ntto‘? at least some of

carry the current for a single row Simlarly, the

the SRty &f fogalps infadiasentawsas Rsymereti eSWEI\?gaﬂ spase and/or design

o B o SRBOE Y bl T, fuiBfng of Binepwise rotating the

negrle dayoutsdn agdiasentyeWsuppl i ed to the drive circuits by

way of a supply current conduit shared by adjacent

rows. Wilst the preferred enbodi nent that has been

I gspeiabde prRsRAt inkentios) aflernasemalienarraif sire Meneexisting layouts, without
ﬂkﬁﬂ o j ach other, it wll be

%?%%re0|gted ?Eﬁ@qf§¥§%é§?b§$§§&g§ mrror imges of

each other. Mreover, the rotation or mrroring need

not involve a conplete 180 degree rotational offset.

Much of the advantage of the invention can be achi eved

with | esser angles of relative rotation. Al so,

al t hough the preferred enbodi nent shows devi ces t hat

are identical in plan, it will be appreciated that the

devices in the rows need not be identical. It need

nmerely be the case that the requirenent of at |east

some of the circuitry of nozzles in adjacent rows is

asymmetric, such that space and/or design inprovenents

can be taken advantage of by flipping, mrroring or

otherwi se rotating the nozzle layouts in adjacent

rows. In general, the present invention offers a

smal l er array size than existing |layouts, wthout

affecting the CMOS and MEMs conponent sizes. CLAI MS 1.

A printhead nodul e conprising at |least first and

second rows of print nozzles that extend al ong at

| east part of a pagewidth to be printed, each nozzle

including first circuitry
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of a first type and second circuitry of a second type,
such that, in plan view, the first and second

w@reoen2ton8 are generally | ocated at opposite ePdBATR004/001124

t he nozzl e, wherein the nozzles are orientated such
that the respective positions tf the first and second
circuitry of each nozzle of the first row are mrrored
or rotated relative to the respective positions of the
first and second circuitry of corresponding nozzles in
€RIMEcond row. 2. A printhead modul e according to

¢l ai m brinidag %Jhuﬁé‘é‘orﬁ[?rﬁi)rﬁf%ti MEstRRS P%ﬁoﬁé rdWiof drinf hozzles that
and second circuitry of each nozzle of the tirst row

aftend elpag ableagpateefraapaganidtate be pristedheaghengatetingleding first circuitry
oS ifst Bpe 4 dadnd bfréjitrﬁaﬂ?]%@mq%gé,:sgj\%h tﬂgé{, &fplérhﬁew, the first and

correspondi ng nozzles I'n the seco _
$%0nd sEeutryrBugenesally deeateryat eppobite emds ofithe neizzie.twherein the nozzles

drer SHenBich §l§‘&101!?|g} fHe" reldhd diive g.t)siﬁ oi‘tqtgé r& é?{desecoacg gircuitry of each

positioned In a 1 ne perpendicular the pagew _
wozzlg @rthefinsbey arsduirmerestergpiitatyreladive tathe respastive positions of the first

édaesééomir&m éf%%gpw@ mzzréea%ihg%ﬁgm RSt

partia I nterl ock. b. print hea e according
to claim4, wherein the first circuitry of each nozzle

2N 1hg dhihfhehd MUK ab&Rdihg RG] %h'eﬂéir‘? rtﬂeofééﬁegﬂvkgmsitions of the
the first circuitry of at” | east one adj acen 02z

firsloand srsore sibeititry ofvgach noazle of Hetfssidowre refatedci@0diegtees relative to
thg Zr%p%gfﬂ{erl]potsﬁfg% ?t fspmte‘?i?%tv%n? Sseg(%r}dr(grgﬁﬁmry?)ﬁffgé Hrids¥oing nozzles in the
¥EPREEPoNdi ng nozzle in the second row. 7. A printhead

nodul e according to claim1, including a plurality of

first rows and second rows, each of the first rows

bei ndA panthead waddleoagsording teeclaigt bnthereinsthe dirstand second circuitry of

' P > C Ok Ghai rein the
e e s LS S L .
color.9. A printhead nodul e according to claim8,

Mher ey {bﬁimﬂ@aé irﬁ@&wl(é"%’cc?f&iﬁ& NG didifS1, AiferNthe M5 Eand Qecond rows of
print the same i nk.

nozzles at least partially interlock.

5. A printhead module according to claim 4, wherein the first circuitry of each nozzle
in the first row at least partially interlocks with the first circuitry of at least one adjacent

nozzle from the second row.

6. A printhead module according to claim 1, wherein each of at least a majority of

nozzles in the first row is paired with a corresponding nozzle in the second row.

7. A printhead module according to claim 1, including a plurality of first rows and
second rows, each of the first rows being paired with one of the second rows.

8. A printhead module according to claim 1, wherein the first and second rows are

configured to print the same color.
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10. A printhead nodul e according to claim9, wherein
the first and second rows are coupled to the sane ink

wapployo18ll. A printhead according to clai m 10PCT/AU2004/001124

including a plurality of first rows and second rows,

each of the first rows being pHired with one of the

second rows, wherein the first and second rows in each

pair are configured to print the sanme ink as each

other, 12. A printhead nodul e according to claim 11,

Sher ef Printhead imadule aecasdipa el cladwss, i wheseio Hhe dirst aadesecond rows are

sonaplired té Brifte S4RE iriknk supply. 13. A printhead nodul e
according to claim1, wherein the first and second

rows are configured to share at | east one power supply

T®de. A binthBa® rn'\cfbtdi@ﬁgcdm%”t@ cRrh %, %Hégel{w Qhé i T%’t 'Eka?becond rows are

wherein the power supply hode I's an ear
%“PWH%H!? $AHRINK sEeRSr di ng to cl ai m 14, wherei n t he
earth is rated to conduct current on the basis that

only one of the first and second rows will be
1:1ondﬁtﬁﬂﬁ@ee@rapmrﬁmgomevéalmﬂ@t inglHging ree pluratity. ofLfirst rows and second

BvsNéfrpad tHB)ﬁ}LHi! r%w@‘b%ﬁfgddé}‘édtv@thcdn@' dftheSsec % cﬂ/g‘ rlﬂ%?eAn the first and

power supply node is & current supply co

PR Fruedn RBelupPaIr arecontigugd ttcbpmtahensaree :n}mmch ottee.
current supply conduit is rated to conduct current on
the basis that only one of the first and second rows

%11 Aderinigaat megluleurseonding it claite 1dumherein shepfilsy and second rows in
é”a%ﬁ‘ﬁ)ﬁlrtaré‘&o@fb)d t8'ke gérﬂgmk]s%gﬁlg‘. printhead according to

claim1, wherein the first second rows are
configured to share at | east one global signal. 19. A

1% | ntheatnass ﬁfo@lhl&gaéc‘a d?rjlz%'tcmi\%ﬁn 1"‘%{%? drp tﬂéqﬁrsggﬂg’ %Fcond rows are

signal Is afire sig accordi
conBgyred i Sf\%?@?ﬁstmé P@W@balllpp;bfw is a clock SI gnal
21. A printhead nodule as clainmed in claim1l

conprl Si g at least first and second rows
A printhead module according to claim 13, wherein the power supply node is an

earth.

15. A printhead module according to claim 14, wherein the earth is rated to conduct
current on the basis that only one of the first and second rows will be conducting current to

earth at any one time.

16. A printhead module according to claim 13, wherein the power supply node is a

current supply conduit.
17. A printhead module according to claim 16, wherein the current supply conduit is
rated to conduct current on the basis that only one of the first and second rows will be

sourcing current via the current supply conduit at any one time.

18. A printhead according to claim 1, wherein the first and second rows are configured

to share at least one global signal.

19. A printhead according to claim 18, wherein the global signal is a fire signal.
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of print nozzles that extend along at |east part of a
pagewi dth to be printed, each nozzle including first

wereoen2tony of a first type and second circuit rRCDAU2004/001124

second type, such that, in plan view, the first and

second circuitry are generallyl2l ocated at opposite

ends of the nozzle, wherein the nozzles are orientated

such that the first circuitry of the nozzles of the

first roware closer to the first circuitry of the

nozzl es of the second row than to the second circuitry

0f t h@pl’ﬁﬁ@éoea?ccefdlﬁg{‘t% FAFOTE Whkéin #e- gléba%lgﬂélr@é‘élock signal.

nodul e conpri si ng | east first and second rows

print nozzles that extend along at |east part of a

qagevy ?l‘r'irhh%agi RABIRE 128 chfime® REaifP7 8bBphidifg HibAS ffrétraﬁﬁ second rows

ci rcui a first type and second circuitry of
of peighaezzpsdhatseidend Alapd at feast part of awagewigty forke pamiad each nozzle

uﬁ&&d?ﬁgifu"st Eﬁéultw ¥t A'iest ARRERARY 's¥cdrfa0@ffcﬁ alf LRRRY e, Sych that, in

ends of the nozzle, wherein the nozzleS are orien
piait Miewh e firsé andy sgcopd (cirgyifry yare fgengially docateds abpppwﬁete ends of the

o218t wh&Pindhs nS&ﬂéseéret&leHJﬁeJ étﬁ&%hﬁ%e& the Vit rc)fc&i{ bh@e noizles of the

nozzl es of the second row than to second rcwtr
f'é‘ft rewarg glpserds thyr firsheresifys{dhe Bogzlesf the prdond m@\a@wan to the second

R%%fﬁ%%&ﬂéﬂgft?@ setéidWolw. Wherein the respective
pOSI

i ons of Irst and second circuitry of each
nozzle of the first row are rotated 180 degrees

el atg Ngnthéad H@dul@%%ﬁb%@ st i f‘§n<§’§eé 8 rbivs o Pﬂ@l‘jnozzles that

second circuit he correspon &% nozz es In

extendralPnacil least paut\og‘)am@gﬁw& feceruPrinted @6el mgzle encudingnfirst circuitry
ota ﬁ’?@let&ﬁé Bnd QSchdr&kum%f%ef&Bﬂd tydeC Eh&cj{ iﬁaf %ﬁa%m%w the first and

nozzl ar e p03|t|one I'n a éerpen I CU
SBQW’WIW grg gepergfly lochied tippaosite engs of (@haw@oazte wihgrein the nozzles

a?‘e oMbIRERH %u&mﬁ\af ihb%st%ﬁ%ﬁ? 6OME nb%s 8fthd g?s% F@? Fl%t closer to the first

| east parti al I nterl print hea
cHewty QF he rt062|@$ af thesecnd raw ﬂnan H@ thei sesond icireuiry pfthefozzles of the
sBeGty ragzzl e in the first row at least partially
|nterlocks with the first circuitry of at |east one
adj acent

23. A printhead module according to claim 1, wherein the respective positions of the
first and second circuitry of each nozzle of the first row are rotated 180 degrees relative to
the respective positions of the first and second circuitry of the corresponding nozzles in the
second row.

24, A printhead module according‘ to claim 1, wherein the first and second circuitry of
each nozzle are positioned in a line perpendicular to the pagewidth.

25. A printhead module according to claim 1, wherein the first and second rows of

nozzles at least partially interlock.

26. A printhead module according to claim 4, wherein the first circuitry of each nozzle
in the first row at least partially interlocks with the first circuitry of at least one adjacent

nozzle from the second row.
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nozzle fromthe second row 27. A printhead nodul e

according to claim1l, wherein each of at |east a
worajoen2t0y8 of nozzles in the first row i s paireRPCTAUR08/001124

correspondi ng nozzle in the second row. 28. A

printhead nodul e according tolg aim1, including a

plurality of first rows and second rows, each of the

first rows being paired with one of the second rows.

29. A printhead nodul e according to claim1, wherein

3dhe fA psinthaad neasiidem 8ceasiBg 4 elabont, iwhareid eashpofiaitleasiea majority of

A Ie: . .
B Bt [ b B GRS B RERAE LMo RECITED,
print the same ink. 3 1. A printhead nodul e accordi ng

cl aiJE ' st d.s r 1 .
22 1 P RenBRSEIE sbbgobly olo Rty RGRAG RIS of st rovs an
secent Wiwsg each of the first WS hringiprireg withpdne ofl the peesdirowst
rows and second rows, each of the first rows being

aited with one of the second rows, wherein the first

1d Sepdndeadwodule aceordipaite claire 1 avitergjortieel fits apdisecond rows are

| her. 33. A printhead nodul
SHERIRTR bl st lgei e, 50 ot ol

acc wherein the first and second
rows in each pair are coupled to the sane ink supply.

3 A\ ?Fihﬂ&%%ﬁ@%&&r&ﬁ& ) glaﬂﬂ g 9vh%|ré?}|l1 %él fir %?\Heée%ond rows are
the first and second rows are configured to Share At
dopfigured teprpd ke saswpiplky node. 35. A printhead nodul e

according to claim13, wherein the power supply node

is an earth. 36. ' A printhead nodul e according to

Yl ai M pranthegd mgduler ecoeding fto iclaim & adherain dlog fitst tand second rows are

C‘S‘?géfgﬁ tr{grgampfggggéay_t hat only one of the first and

rows W conducting current to earth at any
one tinme. 37. A printhead nodule according to claim

3b3, "K‘%Fiﬁtihgaé I&@c&@f\“@rto%m ?I’O,r]ﬂglﬁdihﬁ aaplurality of first rows and second

rows, each of the first rows being paired with one of the second rows, wherein the first and
second rows in each pair are configured to print the same ink as each other.

33. A printhead module according to claim 11, wherein the first and second rows in
each pair are coupled to the same ink supply.

34. A printhead module according to claim 1, wherein the first and second rows are
configured to share at least one power supply node.

35. A printhead module according to claim 13, wherein the power supply node is an
earth.

36. ° A printhead module according to claim 14, wherein the earth is rated to conduct
current on the basis that only one of the first and second rows will be conducting current to

earth at any one time.

37. A printhead module according to claim 13, wherein the power supply node is a

current supply conduit.
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current supply conduit.38. A printhead nodul e
according to claim 16, wherein the current supply

w@owdi2118 s rated to conduct current on the baRCEFAUMEE001124

only one of the first and second rows will be sourcing
current via the current supplyl4conduit at any one
time. 39. A printhead according to claiml1l, wherein
the first and second rows are configured to share at
| east one gl obal signal. 40. A printhead according to
claim 18, wherein the global signal is a fire signal.

1. ' c ki [ : [ oo
%1 obdf PRABEST RRDUREROIRG 10 Bah AT whRrel I Bufeyk SBomly condit s
refed ub ecoaduai| cairmention the: basisnthat sy e iof theafirst ead ise¢ondstows will be

ﬁ%ﬂf&irﬁ;e&f?féqt Vit Qrrditt ggéﬂygﬂ@%égﬁgbnsmnd al ong at

east” part of a pagew ted, each nozzle
including first circuitry of a first type and second

tﬁhgc;}ﬁl ?ﬁ h&dd écc%?d%r‘r?]%féa GIXiRE1, st BintiR@irst EH? l@%@c}hggﬂg@ggre configured

st and seco circuitry are genera
tasharged isastoreglebalfsignak nozzl e, wherein the nozzl es
are orientated such that the respective positions of
the first and second circuitry of each nozzle of the
40 r stA privheadeageprding oclaim & wheesin thel global eignal is hdire signal.
respective positions of the first and second circuitry

of correspondi ng nozzles in. the second row.
41. A printhead according to claim 18, wherein the global signal is a clock signal.

42. A printhead module as claimed in claim 1 comprising at least first and second rows
of print nozzles that extend along at least part of a pagewidth to be printed, each nozzle
including first circuitry of a first type and second circuitry of a second type, such that, in
plan view, the first and second circuitry are generally located at opposite ends of the
nozzle, wherein the nozzles are orientated such that the respective positions of the first
and second circuitry of each nozzle of the first row are mirrored or rotated relative to the
respective positions of the first and second circuitry of corresponding nozzles in. the

second row.



