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are the product of an integrated circuit fabrication technique. In particular, each print head chip

comprises a plurality of nozzle arrangements that are positioned along a length of silicon wafer

15  substrate. Each nozzle arrangement is in the form of a micro electro-mechanical system. The

applicant has developed technology that allows for the fabrication of such print heads having

up to 84 000 nozzle arrangements.

In general, during assembly of a print head, the print head chips are positioned in some
form of carrier. The carrier forms part of an ink distribution arrangement such as an ink

20 distribution manifold. Instead, the carrier can itself be attached in some way to an ink
distribution arrangement to define some form of interface between the print head chips and the
ink distribution arrangement.

The positioning of the print head chips in their respective carriers usually takes place by
way of simply urging the print head chip into a recess defined in the carrier. The recess is thus

25  dimensioned so that the fit is a snug fit or an interference fit to ensure that the print head chip is
retained in position in the carrier.

Due to the elongate nature of the print head chip, the print head chip is susceptible to
flexure. As a result, any stresses that are exerted on the carrier during normal handling and
operation can result in flexure of the carrier and thus the print head chip. It will be appreciated

30 by those of ordinary skill in the art that the fact that the nozzle arrangements are each in the

form of a micro electro-mechanical system makes such flexure highly undesirable.
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15 SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided an ink jet print head assembly

that comprises

at least one elongate ink jet print head chip that is the product of an integrated circuit
fabrication technique;

20 at least one corresponding ink jet print head chip carrier that defines an elongate recess
having a pair of opposed side walls, the, or each, print head chip being received in one
respective recess, the, or each, ink jet print head chip and said respective recess being
dimensioned so that a gap is defined between the, or each, ink jet print head chip and each side
wall; and

25 resiliently deformable material that is positioned in each gap to retain the, or each, print
head chip in position in said respective recess,

According to a second aspect of the invention, there is provided a method of
assembling an ink jet print head having at least one elongate ink jet print head chip that is the
product of an integrated circuit fabrication technique and at least one corresponding ink jet

30  print head chip carrier that defines an elongate recess having a pair of opposed side walls, the,

or each, ink jet print head chip and said respective recess being dimensioned so that a width of
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di mensi onalchipiigwidfespeciec@cds. enbodi ment of an ink jet print head 15
assenbly, in accordance with the invention; Figure 3 shows an expl oded vi ew
of one nodule of the ink jet print head assenbly of Figure 2; Figure 4
shows gt h'BIAIES DESCRIFEIONOBWWHE DRASVINGSI| e of Figure 3; Figure 5 shows a
pl an view of the noqule of Figure 3; Figure 6 shows a view from one side of
the nodul e of FHYHF 8RN Figure 7 shows a view from an opposite side of

the nodul e mfurdi R aSchematitltreSdistnisnabvibw @Rk fifse erbadivaeht vf &vinkfet pfiet nodul e
of Figure 3, taken through A-A.in Figure 5; and
head assembly, in accordance with the invention;
Figure 2 shows a three dimensional view of a second embodiment of an ink jet print head
15  assembly, in accordance with the invention;
Figure 3 shows an exploded view of one module of the ink jet print head assembly of Figure 2;
Figure 4 shows a three dimensional view of the module of Figure 3;
Figure 5 shows a plan view of the module of Figure 3;
Figure 6 shows a view from one side of the module of Figure 3;
20  Figure 7 shows a view from an opposite side of the module of Figure 3;
Figure 8 shows a front sectioned view of the module of Figure 3, taken through A-A in Figure
5; and
Figure 9 shows a detailed view of part of the module of Figure 3.

25 DETAILED DESCRIPTION OF THE DRAWINGS
In Figure 1, reference numeral 10 generally indicates a first embodiment of an ink jet
print head assembly, in accordance with the invention.
The ink jet print head assembly 10 is in the form of a page width ink jet print head.
The ink jet print head assembly 10 includes an ink jet print head chip carrier 14. An ink

30 distribution manifold 12 is positioned on the carrier 14.



Figure 9 shows a detailed view of part of the nodule of Figure 3. 25

DETAI LED DESCRI PTION OF THE DRAWNGS In Figure 1, reference nuneral 10
generally indicates a first enbodinent of an ink jet print head assenbly,
in accor daWO®MBK the invention. The ink jet print head BEI&EMBIOWPSIo is in
the formof a page width ink jet print head. The ink jet print head
assenbly 10 includes an ink jet print head chip carrier 14. An ink 30
distribution manifold 12 is positioned dh the carrier 14. WO 03/018317 4
PCT/ AU02/ 01057 The ink jet print head chip carrier 14 includes a support
menber 16. An el ongate recess or channel 18 is defined in the support

menber 16. The Tﬁ'@ﬂnkv\%} gxﬁﬂt:hgéd%%ﬁ?&ﬂ& 14 Beludelessy &Pﬁ@l&ﬁqrqg. AfBongate ekt

head chi ps, one of ‘ dicated at 20. e Ink jet print head chip
20 is the prddomes 1&fs defingdrin dhgrsupnod regmbeni® fabrication 5 technique.

Further, the ink.J.et:prLnot ' ' : | izl e
arrangenent s (n'g}t1é @%be\?\,h#ﬂ hﬁ%ﬁﬁﬂﬁggﬁgg%g??%%gﬁﬁ? i ts}wlaﬁatﬁh%t)%{eo?fn‘# Ig‘?%a m cro
el ect r o- nedhiivated at 2Gs The aninjet plihihisad eip RO ischeairedust ofandutearated pizpyitfabricatioft one
novi ng conmponpent that ; l: Pl I | hat

I nk froﬁn & 18?2%%%&3%)@%%%‘2%%&}%@ %ﬂpﬁ? gsf\d gudglgg?gﬂ%&gﬁgdg?ﬁgm%hannel
18 bot h haymot shavex).tBuaoly ndzale amangemestds in theform bfa wiiery eletteo-mhchanied] syenbei ng

| arger thag,the ink jet print he i . L&d t. In
particul ar f}h 5 R tnﬂz%? a’?“ﬁ‘ge%??éﬁﬁe le%% Of?cs'%?gfl g"r@@éﬁglﬁ%f%etg%t er n“?ﬁrégl ext ent,
t han the phbsie dhamber te hjegt tR inkArom themozzle ¢hamberhannel 18 can be bet ween

hoad ohi p 20" cahibBk R PIRLRREHRH ALmeberahan b voth B Morthflag BBl ™ |
Dur i ng 18ss eibltlye cHatieel thbgingRrgesthamthe irtkget pirint lead bisp 2hdmn jei‘editSImiBEdm by
O sy i, Pl R SuF 0 B0 BB B cpRRsl
material, ichigi209A eddthlof $ié chaifield 8rcars bid ietedentapysroxiiratedy 3 lAgnidioneandi5dBe set out
sbove. oL Bl G5RHE B3Rt o BUFeehdh o GBI Sl hort 0°P
cor r espondian@sedodficsmak.! 28 defining the 20 channel 18. The gap 26 therefore
T 8 O BRSSP R I g TR S SPI¥is e R0
The ink jet print head chip 20 is fixed in the channel 18 with an adhesive that, when cured,
defines a resiliently flexible material, indicated at 22. As a result of the differing dimensions
set out above, when the print head chip 20 is positioned in the channel 18, a gap 26 is set up
between each side 24 of the print head chip 20 and a corresponding side wall 28 defining the
20  channel 18. The gap 26 therefore has a width of between approximately 5 and 50 microns. The
gaps 26 are filled with the resiliently flexible material 22.
As set out in the above referenced patent applications, the print head chip 20 has an
extremely high length to width ratio. The reason for this is that the fabrication process allows
the Applicant to conserve chip real estate by keeping the width of the chip 20 as small as
25  possible, while retaining a substantial length to permit page width printing. Furthermore, the
carrier 14 and the ink distribution manifold 12 also have relatively high length to width ratios.
It follows that the print head 10 is susceptible to flexure during normal handling and operation.
It will be appreciated that, without the gap 26, this flexure would be transmitted directly to the
print head chip 20, which would be undesirable. In the event that particulate matter
30 contaminated the side 24 of the chip 20 or one of the side walls 28, a point of stress

concentration would be set up where the particulate matter impinged on the side wall 28, when
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The print head assembly 30 is a modular print head assembly having a number of
modules 32, Each module 32 has a carrier 34 that defines a channel 36 in which the print head

20  chip 20 is received. The relative dimensions of the channel 36 and the print head chip 20 are
the same as those of the print head assembly 10. It follows that a gap 38 is also defined
between each side 24 of the print head chip 20 and a corresponding side wall 40 of the channel
36. As with the print head assembly 10, the print head chip 10 is fixed in its respective channel
36 with an adhesive that cures into a resiliently flexible material, indicated at 42. The benefits

25  of the gaps 38 and the resiliently flexible material 42 are set out above,

As can be seen in Figure 2, the print head 30 includes a retaining structure 44 in which
the modules 32 are positioned. Each carrier 34 is in the form of a tile that is mounted in the
retaining structure 44. In this example, there are three tiles 34 mounted in the retaining
structure 44, Depending on the requirements, there can be more than one retaining structure 44

30  in the print head 30. The retaining structure 44 has a pair of opposed side portions 46 and a

floor portion 48, which define a region 50 in which the tiles 34 are mounted.



20 chip 20 is received. The relative dinensions of the channel 36 and the
print head chip 20 are the sane as those of the print head assenbly 10. It
follows that a gap 38 is also defined between each side 24 of the print
head chi p WO O¥AW3H corresponding side wall 40 of the charfédfAU03BI0SAs it h
the print head assenbly 10, the print head chip 10 is fixed in its
respective channel 36 with an adhesive that cures into a resiliently
flexible material, indicated at 42. The benefits 25 of the gaps 38 and the
resiliently flexible material 42 are set out above. As can be seen in
Figure 2, the print head 30 includes a retaining structure 44 in which the
nodul es 32 are po ach arf |er 4.1 that is
nounted in the T gg%ﬁ eﬁ‘g‘ %eﬁ"ﬁug?s atig ssé ?S'IO tégtett;’(&%e 534’571{1 ﬁ];St%gtgerhéﬁP hr ee
tiles 34 maurided-ehdmiatueer abhgthalr@nﬁ)tbataﬂufehmmpwmhmge las 34ae
requirenents, . ther ai ni 44 30 in the
print headP %ﬂﬁmr‘?‘ﬁi—? tp%’f"ﬁ?ﬂ%ﬂaressﬁ'%éyﬂheaz?ﬁefwé e§encecpgﬂ 1 f oéqu%%%%ssed si de

porti ons 46 andggdzh tifd Jadas Bﬁrdt motding2 tMtuqfosnheﬁedrmu asecag]inoridibg) 54, withtbothh t he

tiles 34 are nounjied. V\D / AU02/ 010 el 34. e

define mestPlings & degllﬂ‘a@ "[f% f?ﬂ*“lﬂ&g rﬁngh%tgi LY%&E?%SO?‘E
end-to- endm@ﬂiﬁ»{g@rszadmgpmﬁed RghdbobdrefeRied patenofipplibatio® Mhe thantiel B h the
tiles 34 are p05|t|oned i.n the region 50 are set out in the above

r ef er encedd¢fined it the fpt meldingids, Each tile 34 has a first nolding 52 that is

positioned on aa$REAIFofMRiset Mtk 534s definkdbyp@ Frst Moligh2n@on® gide bftheount ed in
the region 50 of the retaining structure 44, a‘ructural tal %gf t he

mol di ngs 5ehangel 34, Ehepissd rhsd8iserve iodnaipaipdripbmedia prsyine pyT 4Pi ons.

The chggnebg 36, dedireddiBhdineforh thelphiait ﬁdaﬂ ship 00 ApRealiHRof c&xdﬁbWe&ldﬁs}(SO@s‘ rai sed
ribs 58 is defined by the first nol ne sj chann 36.

|
The rai seddefingd ongn gpnosed sids "rﬁjﬂ?erﬂ‘&'}’ﬁl }f’?Th‘E Stﬂ%@aﬁ“‘b‘&é’%‘f‘r‘?j eﬁV‘égl CREHPY nt
head chip ﬂ;Jth%Ozo% cé’nn@&%bﬁt?di cﬁaﬁ@y (6t sﬁlbm tb & rPint R¥dad BRIpdOChi p 20. A

plurality of conductive strips I's defined on an opposed side of_ the
channel 36. TheThsfirstraolding é?— éeﬁﬂeP aFpcesy 68 pRRIpFMmately ’E’GWP&E‘P% Gylength Ihehi p 20

to connect r&gﬁgz (17.’%% rfsitfoﬁ&i &ﬁﬁnﬁa@fon&h@‘éﬁﬂagé @ c&t&%@déﬁﬂéd lF&e&ﬂ offHeRid20. The

first molding I nes recess approxi mat el y al ong its |length.

The rdesypo®ipng 46 qf skd netannwnaﬁared‘ﬁn‘éh@n thidlg 3¢ & fé?%@‘&‘&é Q‘eé‘é&‘%‘h et i ned
by one of E—Qﬁm‘ﬁk gtguc%tée RO rAér afil) 8eté¥ﬁ o?thetntlﬁnér‘?ﬁ Fhidh Rk t3ds' Gk heurddh in\een t he

tile 34 is noun edi on retaining structure 44. Again,
det ai | s of retkipingaimméyre ﬂﬁawlwqwded rmathp r-ﬂms rejmwé SPRIGHI®E in the

As can be seen in Figure 3, the first molding 52 has a plurality of inlet openings 66
defined therein. The openings 66 are used to supply ink to the print head chip 20.

20 The openings 66 are in fluid communication with corresponding openings 68 defined at

longitudinally spaced intervals in the second molding 54. In addition, openings 70 are defined
in the molding 54 for the supply of air. Further details are provided in the above referenced
applications.
The tiles 34 and the retaining structure 44 are configured so that a certain amount of
25  relative movement between the tiles 34 and the retaining structure 44 can be accommodated.
Details of how this is achieved are set out in the above referenced applications. For example,
collared structures 72 are positioned on the floor portion 48 of the retaining structure 44. The
collared structures 72 are of a resiliently flexible hydrophobic material and engage
complementary recesses defined in the second molding 54. Thus, a tight seal is maintained, in

30  spite of such relative movement. The collars 72 circumscribe openings of passages 74 (Figure
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turn, are i49%% FPFEfRIFi cation with the openings 66. The passages 74 are

di videdoi nto si Xs c&ﬁéesseérhatFlgﬁé’IS rieCRiny Bead 30 inchudasnphezzle@yand, 76 yiek taneys a
magent a, bl ack and _i andflxtlv ct.ively. O her,.
conbi nat i ofZa lamg §8I'h§|159z ?/L‘?é%r%gf‘s PRt mﬁgé'agt%ﬁb?%@%\ﬂgscpﬁ%dtmt he
chip 20 i Sréter 8l &Qh@ﬁbovéﬁWf@enc&@U&%at@ﬁQpbl&aﬁﬁﬁﬂmmﬂcr m/gm& 878, the print
head 30 includes a nozzle uar‘i t?tﬁ gjﬁ' overlsa q lz eg 78 The
nozzl e |ayer 78Thesdpsdfprdiherestieaty fesipe mafFat Ba&?%Yé’ssaé‘"a eFi%ed in
greater detail lt'%vﬂlBeaﬁﬂ?@{ﬁcdwlﬁfﬁﬂﬁkﬁilew& @ laft Kat g phdvisidnl citheyapbds 09/ 608,
779. The gaps 38 and e resilientl exi bI mat eri a ‘T{é?y can cl,iearl y

I

be
seen i ntSFi degeghepwith the regiligntly fexiplg “éllt ‘Bd’rﬁv SrLBRLY RPN QT FEES ar ¢
that the pr@ydetirfidnMat hid§ r&aP Fod8he ingress of particulate matter between the chip 20 and the

sidewalls 40 of the channels 36 can be avoided. The gaps 38 and the resiliently flexible

material 42 obviate the need for press fitting or even snugly fitting the chips 20 in their

respective channels 36. Thus, the detrimental effects of the ingress of such particulate matter
20 are alleviated to a substantial extent.

It will further be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The two
embodiments are, therefore, to be considered in all respects as illustrative and not restrictive.
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15 together with the resiliently flexible material 42 provides a neans

wher eby a point of stress concentration that nay result fromthe ingress of
particulate matter between the chip 20 and the sidewalls 40 of the

channel s 3OYYAIBY avoi ded. The gaps 38 and the resilientBGI/AYRRINT e
material 42 obviate the need for press fitting or even snugly fitting the
chips 20 in their respective channels 36. Thus, the detrinental effects of
the ingress of such particulate natter 2 are alleviated to a substanti al
extent. It wll further be appreciated by persons skilled in the art that
nunmerous variations and/or nodifications my be made to the invention as
shown in the specific enbodinments wthout departing fromthe spirit or
scope of the invention as broadly described. The two enbodinents are,

t heref ore, Clombe considered in all respects as illustrative and not
restrictive. 25 WO 03/018317 PCT/ AU02/ 01057 8 Clains: 1. (Amended) An ink
jet print head assenbly for a page wdth ink jet print head, the print 5
head asserﬂb] y c(mmnanﬂed)mgn iak jek prrtt theamimssealbhynfpat pagerwdidthék jerprivt hdadatie phintp t hat
is the giﬂﬁ brl |nte rated circuit fabrication technique; at |east
one cor T esfBRIFFTEOIHRMPER %rl nt head chip carrier that defines an el ongate
recess having & igaeddneefongppinkéd paihtead\etlip ehat it e prajucesfah intgpratat citkeind chi p
bei ng recei,yed in ope 10 respective recess, the, or each, ink jet print
head chip Q“X?HC@QPG“E%‘%%CU ve recess being dinensioned so that a gap is
def i ned bet weenatlidass one toredpbndirigik jeeprird headt chipeattiee thapdedines aneidngste deesswal | ;
and resilientl deformabl(g Ha elﬁ Eﬂlﬁgosmlon d i n,each ﬂa Eo fill each gap
and to ret 3fVirg 3air ot gpposed pide Wplis,the Fad SHIRReMEgFee Ve B9 1 espect i ve
recess ,18 t heespealﬁvé 1e€4it,ltlve, ILE0N, ﬂﬁlbjee%dfﬁh&fd:chip anasalbeasmnsedﬁe@g eing 0 )
acconmodat e, rel ati ve novenent e at least . o ri.nt c t he
at |east gimengppadsofhaty g%'isﬁe‘gr%fflﬁ’%vr“‘ﬂﬁ?’l%@aﬁln‘o\"ﬁé pﬁ%ﬂ‘&?‘fﬁb" Upl“l}g %n nt
head assenflay;and. (TW ce Amended) An ink jet print head assenbly as clainmed
in claimi, which_ includes a nunber of the ipk jet_print he chi

posi tioned in t¥alignlysgiorpable materalpogifioneddn FE}‘PE gf‘dei" fBE F\l%gapz"@ H“Etﬁ? p
carriers tRatackPrinERAA K iPpdsitniniaid Ripebiivetecels &i¢ résilicaty déi'om[ﬁblc&ﬁ&d'ial

15  being selected to accommodate relative movement of the at least one print head chip and the at

least one print head chip carrier during normal handling of the print head assembly.

2. (Twice Amended) An ink jet print head assembly as claimed in claim 1, which includes
a number of the ink jet print head chips positioned in the elongate recesses of the ink jet print

20  head chip carriers that correspond to the ink jet print head chips.
3. Deleted

4, An ink jet print head assembly as claimed in claim 1, in which the ink jet print head

25  chip carrier is mounted to an ink distribution manifold.

5. An ink jet print head assembly as claimed in claim 1, which includes a number of
modules, each module including one ink jet print head chip carrier and one ink jet print head
chip mounted in the carrier and a retaining structure in which the modules are mounted.
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4. An ink jet print head assenbly as claimed in claim1, in which the ink
jet print head 25 chip carrier is nmounted to an ink distribution manifold.
5. An ink jet print head assenbly as clained in claim1l, which includes a
nunber of W&WMELT each nodul e including one ink jet priRET/AERPIENI p
carrier and one ink jet print head chip nounted in the carrier and a
retaining structure in which the nodul es are nounted. 30 WO 03/018317 9
PCT/ AUO2/ 01057 6. An inkjet print head a8senbly as clainmed in claim1, in
which the resiliently defornmable material is an elastoneric material. 7.
An inkjet print head assenbly as claimed in claim6, in which the

el ast omer i ¢ Mt bl e Sl ol MRl R ol LR ARARELARLR 21 - 8

(Amended) I i n Pt Read havin | east one
el ongat e ida%nhﬂilemieﬁillhaadasmqumctxﬂmdnals the pr oduct of an integrated
circuit fabrication technique and at |east one corresponding inkjet print
head chip carrier that defines an el ongate recess having a 10 pair of
opposed si de walAndnk jehy@int héadeaembly asklajredd ipclaivh 6)ie adichhheelastonesiainthterial
respective .reces di e SI ne so that a width of said the, or each,
print head lﬁﬁ’ltg °§nPt§§h? ' of said respective recess to a
predet erm ned extent t he net hod corrpri sing the steps of. posi tioning the,

R R T

i's defl neo? on
opposed si dfk jaBprir hadmcthtﬂlﬁatlﬁthe pt@duat)farmfegrateeadcmmamcaaadteéhmquemgd aach gap

with an adheswe that is selected fr a adhesi ves that, cure into
el asti cal | yeafbonsieREEPENiRg ‘é’f‘ﬂ%P“’t‘td‘e?qoﬁrg‘R ngergfzt g%fg’ﬁs an glengaferecsiS Y "R dad
chip i mgaiglirfog spRedd ¥ wllBOBS or edcheinlajﬁlﬁﬁdt\headhﬁlmdsaﬂ e&baﬁvsacésh bting he
elastlcally deformable material i s capa of. ‘ﬁ g’@ﬂ ‘{tﬁ tlve
movenent ofdimprsiongd sathatp wigth of gaifh theqoroag p’éﬁ‘td‘e‘t‘ Ip i§jesg 8’:‘ prspdy 20
chip carri egsgdiivenétefiQb BBledb@mslhddtent, the method comprising the steps of:
positioning the, or each, ink jet print head chip in said respective carrier so that a gap is
defined on each side of the ink jet print head chip by said pair of opposed side walls and the
15  ink jet print head chip; and

filling each gap with an adhesive that is selected from a group of adhesives that cure into

elastically deformable material to fix the, or each, ink jet print head chip in said respective

recess, the adhesive being selected so that the elastically deformable material is capable of

.accommodating relative movement of the, or each, print head chip and the, or each print head

20  chip carrier during normal handling.



