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Various methods, systems and apparatus relating to the present invention are

disclosed in the following co-pending application, PCT/AU00/01445 filed by the applicant

or assignee of the present invention on 27 November 2000. The disciosures of these co-

pending applications are incorporated herein by cross

cross-reference, is the disclosure of aco

-reference. Also incorporated by

-filed PCT application, PCT/AU01/00238 (deriving

priority from Australian Provisional Patent Application No. PQ6059).

Background of the Invention

Recently, inkjet printers have been developed which use printheads manufactured by

micro-electro mechanical system(s) (MEMS) techniques. Such printheads have arrays of

microscopic ink ejector nozzles formed in a silicon chip using MEMS manufacturing

techniques,
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-2 Printheads of this type are well suited for use in pagewi dth printers.
Pagewi dth printers have stationary printheads that extend the wdth of the
page to increase printing speeds. Pagew dth printheads do not traverse back
and forth across the page |ike conventional inkjet print heads)‘g%%gﬂ ?dnlgnws
the paper to be fed past the printhead nore quickly. To reduce pr ctron
and operating costs) the printheads are nmage up of separate printhead

nmodul es nount ed adj acent each other on a Sdapport beamin the printer. To
ensure that therg.are no_gaps or overlaps in the printing produced by

adj acent print he@b‘%ﬁﬁﬁlﬁl"gg‘lﬁ tyP¢ arerneadlsyitad fonuse dm pageati dthypratérgn Pagaviapdul es
after they have been nounted to the support beam Once aligned, the
printing fropumershanostationapy priritseady thabexktend e WIBIHGS tRE phdedi® Al 28 S ntin
nodul es. Unfortunately, the alignnent of the printhead dul s at ‘anbiént

t enper at ur e ekds. ngs as it heats durin
prim;t heag op?r ati ?r?gé‘\gﬁl; tﬁerkr)r%)drag)déﬁp pt?%\é‘l%ﬁ)%%ﬁé@@o %fﬁ?%lék%t%gcdé@ﬂ?atgl;/ °

al i gned when_t: t be i t. 15 the equilibrium operating

t enper at ur e, cc%‘gg?tg’%%kﬁépﬂﬂg%@p‘?lﬁﬁﬂ allows theingpersatbe fedpast yheyprinthéadgnbef or e
t he beam has reached the operating tenperature. Even if the printhead is
not nodulsari‘i‘{éﬂ,gy-t hereby making the alignnment problemirrel evant, the
support beam and printhead nay bow because of different thernal expansion

characteri sti cs. Tawdicepraducion ahd) 8pdratirey @S‘Sgim'gﬁ?p%ﬂ@dﬁ}& )sgé%rgfcﬁ;n

does little to affect the operation of the pr
| engt h of t henfiRad Myl [We" ggsl ' | ongi t udi nal bow ng is nore

si gni fi cant hlgxnd cg]rrllll %ﬂ?égﬁ%@nﬁdjﬂ ﬁg@@%@%gﬁ FYPRSTt Reqm infye Rrintgn To ensure
Accor di ngl y)t %tt} l?r esent inventjon provides a printhead assenbly for a
digital inkj® ﬁ? AT BAPR AT PYSTaPhHidhe RS8R Prpdierd) hydidjapent printhisd modides 8 a
support nenber for attachnment to the printer; a printhead adapted for

nmount i ng t o 'f ReCesTay raccwrgichealignithems dylpoafternbeybieave hasi RBduARdQY HRY supp6h |

and a core elenent defining at | east one ink reservoir such that the

ef fecti vi® cceemi. neetalighed;, therpinting Ripaeack mddhl i H’ge%[f?{ﬁ i
substantially equal to the cgg?fi%i ent of therén%}iec‘gégggﬁg%én 1{"ﬁef?om
printhead. Ridpdcentalbdblest he outer shell is formed fromat |east two
different netals |am nated together and the printhead includes a silicon

MEVS chip. In adf r.preferred fo t.he support nenber is a beam and
the core el errenturl&féhg&&lg’sts? g"%ﬂﬁ“ﬁg{‘% pag%epﬁjﬁ@dp)ggpt yepignemperakure will
reservoirs. In a particularly preferred form) the netallic outer shell has
an odd numbehapse Yesnghe senperibegmexpanddiani hears epsiudhg ptinihead bpéragordi f f er ent
netals, wherein layers of the sane netal are symretrically di sposed about

the central Huspermortif wielgrinktead prodeles afeedciragly slknkeaWhea hd&: F'qaa{%é&m?; t
uni form thickness of the sane material on opposite sides of tp e centraii

layer, arsd abe equilibriuhh sp&BGRStepeafid, 3ere LIS R l}n?c&"{gﬁtg‘:ﬁr}q{%%gn xﬁ%rt ?—%’ \?\%\VZ ?el I

to bow because of a domnating effect fromany o ayers:

if desired, Xih B Gefofdyha! Wwaunated by careful design _of the shells

cross secti olﬁman va?t?tat ibgzﬁnggsxga éehg?rtl |(\%Cﬁiﬂéﬁgqf’wgﬁmﬁﬁéwg‘e‘gélB’sP““I“i‘FaédﬁEO‘

enbodi nent s, rinthead is a plurality of printhead nodul es positioned

end to end a’i“%@@"&ﬁ@%?& mBﬁ‘F‘Sf}P"Eﬂ@BFE% prebleny imeleyamy thei sugporebeatn pnf er r ed

enbodi nent of the invention will now be described, by way of exanple
printhead may bow because of different thermal expansion characteristics. Bowing across

the lateral dimension of the support beam does little to affect the operation of the printhead.

20 However, as the length of the beam is its major dimension, longitudinal bowing is more

significant and can affect print quality.

Summary of the Invention

Accordingly, the present invention provides a printhead assembly for a digital inkjet

printer, the printhead assembly including:



only, with reference to the acconpanying drawing in which: Figure 1 is a
schematic cross section of a printhead assenbly according to the present

i nvention. 2 SEP 2004 -4 Detail ed Description of the Preferred

Enbodi nents. Referring to the figure, the printhead asserrbly‘:lgi Sg&uﬂﬁi a
printhead 2 nounted to a support nmenber 3. The support mnenber

outer shell 4 and a core elenent 5 definin? four separate ink reservoirs 6,
7, 8 and 9. The outer shell 4 is a hot rolféd trilayer |amnate of two

di fferent netal s.a%he fi rﬁ{b{: tal |ayer 10 is sandw ched between |ayers of
the second netal °CrPPYhECHPELIQr aftachmengta the printerayer shel | are sel ect ed
such that the effective coefficient of thermal expansion of the shell as a
whol e i's subst antd Rinthcad qdagited formmamting tethkisgsybremembshiough the
coefficients of the core and the individual netals may significantly differ

fromthat of sil iteosuppb SyenttRd L or, one qf the netals has a 10
coefficient of thermar expansl o%\hg Sﬁapg‘F’C%}{?Qrf"f’ﬁa@“‘oﬁC@F'ﬂi%mnaaﬁdeaahommer
has a coeffi;gi t that of silicon, the effective coefficient can
be made to rl%{t%ﬁértv%@? Sccpf[n&%? Eﬁ?f‘“dﬁ cpeffigigntiof thenmah expamyion of e Upp6a SSerhBer
the | am pate. -L\f{ﬁl cally, the outer layers 11 are made of invar ich has a
coef fi ci @nt BT PHBYAHN €qualiaithe eneffidiert o8 therrhal & paniéh oﬂth@pﬁﬁ&fefﬂ&d ent of

t hermal expansion of silicon is about 2.5 x 15 10'6 m C and therefore the

central |ayer nmBssferablyetha oarebidlris ovimedrtaRmh &f lehd o bt Ive the support
beam an overall effective coefficient subst antci al I(;)/ t ezcr}stg’ﬁ%alﬁga’g’inlafcéon.

The pri nt heasgether fxd ' i hat i.s honded to the core
el enent S. ?tsci i con‘“ﬁ??ﬂﬁ’ﬁé%ﬁ‘r°‘§hd?%” E@@%ﬁﬁwéeﬁ@d Ip 3ithghaypueterred Forimg thees

provi des thgucﬂﬂahlgg"z] Ires%< chanbers and actuators. 20 As the effective
coeffi ci ent Her Al ‘&% PeAm phthg corerplemen poa plapticentiusiondefin Bipt foat depafiial
to that of tqrf(e silicon printhead chip, the distortions in the printhead

assenbl y wi MXTEETYRIG: dn 2 partisularly preferred fiopmt the opealHE boRAshel MR 2N Hlmber
Accor di n(()gl y, if the assenbly includes a plurality of aligned print heacP

dul es 10t hef lengigidimaily eaendingn | Lani ficant Ly,
modul es Bigprhimnal dingriayepdof 2 fea¥l thlo &ﬁ&reﬁmgﬁﬁhg/?q?x@?nsf 5853 ogdie 5004

Furthernore, as the | am nated structure of the outer s ay°r2°§

-5 synmet ri sambe inetal dre sp@RREIdahAbisHbdhahENt e symetrically
di sposed around a central Iaye?, S?hecre ?‘gﬂr]fgg n?r?@é’ﬁ%’&/ of the shell to bow

because of greaj;&; L r.contraction of any one netal in the |am nar
structure. O C%E{’ls!gwﬁ%‘%@gmyH‘%’&?‘W%‘H%P?%ﬁlfmtmcémmmfmheasm be
prevented from.bowi ng by careful design of the lateral cross section of the
5 shell . Th@a{pﬂeg‘?ﬂ ‘Plg’RS‘I‘Fa%d%ééﬁth@@mi loyst, dvak atiequdd disedice Othe RFANR tRer M Yo
Skilled workers in this field will readily recognise that the invention may

be embodi edtendengi fior the shetl tb6 bowsbecause oSk Bordfing effect from any of the layers.

15 However, if desired, bowing can also be eliminated by careful design of the shells cross

section and variation of the individual layer thicknesses.

In some embodiments, the printhead is a plurality of printhead modules positioned

end to end along the beam.

Brief Description of the Drawing.

20 A preferred embodiment of the invention will now be described, by way of example

only, with reference to the accompanying drawing in which;

Figure 1 is a schematic cross section of a printhead assembly according to the

present invention.



-6 CLAIMS: 1. A printhead assenbly including: a support nenber for
attachnment to the printer; a printhead nounted to the support nenber; 5 the
support nenber having an outer shell partly encasing a core el enent that
includes at |east one ink reservoir, wherein the outer shelll§§%§grn2 ‘from
different materials which in conbination provide the support ne WtTh an
effective coefficient of thermal expansiongsubstantially equal to that of
the printhead. 2. A printhead assenbly according to claim 1, wherein the

outer shell patdi drgg tals ]amnated together and

t he printhead ingu esg%ﬁgiﬁbc%ﬂtﬁ%ﬁ#gdgm%%wﬁﬂ%ﬁd assenbl y
according to cl aihETHE e thei figure, thprinthead:dseershlpAdneludEydpfinthsad hisameand
the core elenent is a plastic extrusion defining separate ink reservoirs.
4. A pri nt hemshppes ereniber Ac The dipirt MefbstiIhad an Mg &l ershell. has
an odd nunber of |ongitudinall ymg)xtendi ng Ia;grs 5$h§%aﬁgg§# fcv%erafrftfser ent
net al s V\hereddﬁnh@fgﬁlss teal symmetrical |y di sposed about
anot her layer. 5. A prt‘«?%rtaﬁggl}jp%g@@ﬁgpﬁgi (Sffgdl Quiercshsil dh is a hapeotled trilaper

printheaq i qéﬁjngges fi H]l{ﬁal ity of printhead nodul es positioned end to end
along thé b 0 WB GrFRidBetalss dhe Figst metaldayen 40 iosandwiched bewheen ¢iyersai d

nmetal s each have a different coefficient of thermal expansion. 20 .Af.A

. A3Y. A AL ) .thewecpnd roetpl 31 9Fhi mejatsforslingthe 8116k 6RdIFare selected such that th

a]J c<a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caﬁ cat'j cafcafca] cal
cal] ca] c<aU]effeptiv] doeffidient of thermal expansion of the shell as a whole i

Oz~s, w( cF(| Q wr | gb] X] c] ca] ca] ca] cat] cal ca] ¢+ al calcal taf &1arrialyAaual ©a) ca
. ) I5FU? H -
L Prhrel I Le ARl L an e RoctRERr bE et iy ind vidpalpesas cespeal cal ¢

a] ca] ca] ca] cal cal c’a al cal] cal ¢, a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca WibCS
1%)%&] 0 ! 3l ] §@q@%@&hx€f?z} ?ro]'n t%ln ot] sihco]n. P]rovi ed that the clre o]r on]e of ]the r}wtals has a
SS"10%8"& () -SS"'10% & () -310%&' () - $&10%&' () - n. PAE, @109%& ()-G 109%& () -

%%&( § )0 @LE9fTicinBof thevg! ¢y pansibd ¥géater thanthARBF @B B anothet 818 éderri@nt

109& () -! ( 10848 'than-thdt bf 680, - fidi@ B ol be ALY L= # . 10%&. () - f f510%
& ()- 910%%: () - 3Ka)L]!lloth&' O -lg2“5‘9‘?8%@ﬁﬂ%éfgé’%&f‘ééﬁ:'ﬁ%@)«é@{é%‘%{‘ig’f&@f&ﬂ&“ by

109 () - 3! 1&g diffdrédt/ 15;%9?%&%5&?‘% the laminate.

Typically, the outer layers 11 are made of invar which has a coefficient of thermal

expansion of 1.3 x 10® m/°C. The coefficient of thermal expansion of silicon is about 2.5 x

15 10° m/°C and therefore the central layer must have a coefficient greater than this to give the
support beam an overall effective coefficient substantially the same as silicon. h
The printhead 2 includes a micro moulding 12 that is bonded to the core element 5.
A silicon printhead chip 13 constructed using MEMS techniques provides the ink nozzles,
chambers and actuators.
20

As the effective coefficient of thermal expansion of the support beam is
substantially equal to that of the silicon printhead chip, the distortions in the printhead
assembly will be minimized as it heats up to operational temperature. Accordingly, if the
assembly includes a plurality of aligned printhead modules, the alignment between modules

will not change significantly. Furthermore, as the laminated structure of the outer shell is
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any one metal in the laminar structure. Of course, a non-symmetrical Jaminar structure

could also be prevented from bowing by careful desi gn of the lateral cross section of the

5  shell.

The invention has been described herein by way of example only. Skilled workers

in this field will readily recognise that the invention may be embodied in many other forms.
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5 the support member having an outer shell partly encasing a core element that
includes at least one ink reservoir, wherein the outer shell is formed from different materials
which in combination provide the support member with an effective coefficient of thermal
expansion substantially equal to that of the printhead.

2. A printhead assembly according to claim 1, wherein the outer shell is formed from at
10 least two metals laminated together and the printhead includes a silicon MEMS chip.

3. A printhead assembly according to claim 1. or claim 2, wherein the support Iﬁcmber is

a beam and the core element is a plastic extrusion defining separate ink reservoirs.

4. A printhead assembly according to claim 2, wherein the outer shell has an odd

number of longitudinally extending layers of at least two different metals wherein layers of
15 the same metal are symmetrically disposed about another layer.

5. A printhead assémbly according to claim 3, wherein the printhead includes a plurality

of printhead modules positioned end to end along the beam.

6. A printhead assembly according to claim 2, wherein said metals each have a different
coefficient of thermal expansion.

20



