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inkj et printhead chip that includes a«mti on conversion |
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applications/patents, the Applicant has spent a substantial anount of tine
and effort in devel oping printheads that incorporate mcro

el ectro-nechani cal system (HEMS) - based conponents to achieve the ejection
of ink necessary for printing. As a result of the Applicant's research and
devel opnent, the Applicant has been able to devel op printheads having one

or nore printh ' ' zl e

ar r angerent s, #B&&SM??QQ?QRQM? ﬁ%ﬂﬁ’e‘%‘%'&@?@oﬁ“
technol ogy that is capable of JNKJIET R ' of such printheads. In
particular, the processor technol ogy and the printheads are capabl e of
cooperating to generate resolutions of 1600 dpi and higher in sone cases.

Exanpl es of FRRLDZOF THE INCENIIONechnol ogy are provided in the above

ref erenced pateng, appligcations/ patents. . . fs d
hi ps that ©ne. ASe ot iR b B BRG sroRhP hup MO Bhr ek R4 Veb6E
respect to alfsislahdil§etRintiead thip Mot fncludese motior eoneérsicherechdfiins.  conponent

can be in the formof an ink-ejecting nenber that is displaceable in a
nozzl e chanber to eject the ink fromthe nozzle chanber. As is also clear

fromthe abﬁ}&%dmbi@ﬁmmomas devel oped a nunber of ways in

which to ac e ejection of ink fromthe respective nozzle chanbers. A

mej ority of thesAsaetoubinstbe ahnvereferenesi@pplicgtionsfpatentintherinplicans baspest a
coefficient suQJstatngararlrnaclunt of time and effort in developing printheads that incorporate micro

electro-mechanical system (MEMS) — based components to achieve the ejection of ink

necessary for printing.

As aresult of the Applicant’s research and development, the Applicant has been
able to develop printheads having one or more printhead chips that together incorporate up
to 84 000 nozzle arrangements. The Applicant has also developed suitable processor
technology that is capable of controlling operation of such printheads. In particular, the
processor technology and the printheads are capable of cooperating to generate resolutions
of 1600 dpi and higher in some cases. Examples of suitable processor technology are
provided in the above referenced patent applications/patents.

Common to most of the printhead chips that the Applicant has developed is a
component that moves with respect to a substrate to eject ink from a nozzle chamber. This
component can be in the form of an ink-gjecting member that is displaceable in a nozzle
chamber to eject the ink from the nozzle chamber.

As is also clear from the above applications, Applicant has developed a number of
ways in which to achieve the ejection of ink from the respective nozzle chambers. A
majority of these are based on the selection of a material having a coefficient of thermal
expansion that is such that, on a MEMS scale, expansion upon heating and subseqqent
contraction upon cooling can be harnessed to perform work. The material is formed to
define at Jeast part of a thermal actuator that includes a heating circuit. The heating circuit
is shaped to be resistively heated when a current passes through the circuit. The current is
supplied to the circuit in the form of pulses at a frequency that depends on the printing
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expansion that is such that, on a MEMS scal e, expansion upon heating and
subsequent contraction upon cooling can be harnessed to performwork. The
material is formed to define at |east part of a thernmal actuator that
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patents use differential expansion in the thermal actuator to achieve bending of the thermal
actuator. This bending movement is transmitted to an ink-ejecting component that is either
rectilinearly or angularly displaced to eject the ink.

Applicant has found that it would be desirable for simple rectilinear expansion ofa
thermal actuator to be transmitted to an ink-ejecting component, since such simple
rectilinear expansion on a MEMS scale is relatively efficient.

The Applicant has conceived this invention in order to achieve the desired

transmission and amplification of motion mentioned above.

SUMMARY OF THE INVENTION

According to the invention, there is provided a printhead ch;’p for an inkjet
printhead, the printhead chip comprising

a substrate; and

a plurality of nozzle arrangements that is positioned on the substrate, each nozzle

arrangement comprising



transm ssion and anplification of notion nentioned above. SUMVARY OF THE
| NVENTI ON According to the invention, there is provided a printhead chip
for an inkjet printhead, the printhead chip conprising a substrate; and a

plurality wa&g,zﬁ%ﬁ arrangenments that is positioned on tthﬁé%i"ﬁg'ng’ each
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chanber walls and a roof that define a nozzle chanber with the roof
defining an ink ejection port that is in fluid conmunicati'on with the
nozzl e chanber, an actuator that is dis Iacggbl e, ubstapti al.ly
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and is angularly dis
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expansi on when hea pllaced i'n said substantially rectilinear
manner. The trans| atfapslation tosetationoeenyersipn mechanism interpossd batsigen the pefaeion

pi vot nenber that ,.is.pivot.al wih. 1 '
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in the nozzle chamber and is angularly displaceable with respect to the substrate to ¢ject ink

from the ink ejection port.

The actuator may have a fixed portion that is fixed to the substrate and a working
portion that is capable of thermal expansion when heated to be displaced in said
substantially rectilinear manner.

The translation to rotation conversion mechanism may include a pivot member that

is pivotal with respect to the substrate. The pivot member may be connected to the working
portion of the thermal actuator to pivot upon displacement of the working portion. The ink
ejection member may be connected to the pivot member so that the ink ejection member is
angularly displaced upon expansion of the working portion.

The nozzle chamber walls and the roof may be dimensioned so that the nozzle
chamber is elongate and has a generally rectangular shape when viewed in plan. The nozzle
chamber walls may thus include a distal end wall, a proximal end wall and a pair of
opposed side walls, the pivot member being positioned adjacent the proximal end wall and
the ink ejection port being positioned adjacent the distal end wall.

Bach ink ejection member may be shaped to cgrr&cpond generally with a plan
profile of each nozzle chamber so that an end of the ink ejection member is positioned
adjacent the ink ejection port.

Each pivot member and each ink ejection member may be configured so that the ink
ejection member is between approximately 20 and 60 times longer than an effective lever
arm defined by the pivot member. In particular, each ink ejection member may be
approximately 40 times longer than the effective lever arm defined by the pivot member.



The nozzl e chanber walls and the roof may be di mensioned so that the nozzle
chanber is elongate and has a generally rectangul ar shape when viewed in

pl an. The nozzle chanber walls may thus include a distal end wall, a

pr oxi mal e%mglmz?nd a pair of opposed side walls, the pcyQuos®a&er bei ng
positioned adjacent the proximal end wall and the ink ejection port being
posi tioned adjacent the distal end wall. Each ink ejection nenber may be
shaped to correspond generally with a plan profile of each nozzl e chanber
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that includes at |east one printhead chip as described above. The
i nventi on i sasrdsseribed sbavised, by way of exanples, with reference to the

The invention is now described, by way of examples, with reference to the

accompanying drawings. The following description is not intended to limit the broad scope

of the above summary.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, '

Figure 1 shows a schematic sectioned side view of a nozzle arrangement of a first
embodiment of a printhead chip, in accordance with the invention, for an inkjet printhead,
in a quiescent condition;

Figure 2 shows a schematic sectioned side view of the nozzle arrangement of Figure
1

Figure 3 shows a schematic plan view of the nozzle arrangement of Figure 1; and

Figure 4 shows a schematic sectioned side view of a nozzle arrangement of a second
embodiment of a printhead chip, in accordance with the invention, for an ink jet printhead.

DETAILED DESCRIPTION OF THE INVENTION
In Figures 1 to 3, reference numeral 10 generally indicates a nozzle arrangement for
a first embodiment of an ink jet printhead chip, in accordance with the invention.



acconpanyi ng drawi ngs. The follow ng description is not intended to limt
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As set out in the back ound of thjs pDC|f|cat| n, a.single | thead can
contain up € gwpﬂﬁﬁﬂfﬂ@% ¥ sipgpbrReplicating: 5‘68’58’9 Tl arity
and ease of yd %sﬁh&t&&l?n' y one nozzle arrangerrent |s described. It is

to be appremate person of ordinary skill in the field can _readily
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ayers are et ched away to rel ease he conponent s,
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of a large number of similar components on a single wafer that is subsequently diced to

separate the various components from each other. This reinforces the submission that a
person of ordinary skill in the field can readily obtain the printhead chip of this invention
by replicating the nozzle arrangement 10.

An electrical drive circuitry layer 14 is positioned on the silicon wafer substrate 12.
The electrical drive circuitry layer 14 includes CMOS drive circuitry. The particular
configuration of the CMOS drive circuitry is not important to this description and has
therefore been shown schematically in the drawings. Suffice to say that it is connected to a
suitable microprocessor and provides electrical current to the nozzle arrangement 10 upon
receipt of an enabling signal from said suitable microprocessor. An example of a suitable
microprocessor is described in the above referenced patents/patent applications. It follows
that this level of detail will not be set out in this specification.

An ink passivation layer 16 is positioned on the drive circuitry layer 14. The ink
passivation layer 16 can be of any suitable material, such as silicon nitride.

The nozzle arrangement 10 includes nozzle chamber walls in the form of a distal
end wall 18, a proximal end wall 20 and a pair of opposed sidewalls 22. A roof 24 spans the
walls 18, 20, 22. The roof 24 and the walls 18, 20, 22 define a nozzle chamber 26. The roof
24 defines an ink ejection port 28 in fluid communication with the nozzle chamber 26. The
walls 18, 20, 22 and the roof 24 are dimensioned so that the nozzle chamber 26 has a



of a large nunber of simlar conmponents on a single wafer that is
subsequently diced to separate the various conponents from each other.
]:l__hl Isdrel nf or ces thebsubm' ssion that a person of ordinary skill in the
ield can tain the printhead chip of this inve

replicati n\é{g%g@% B2zl e arrangenment 10¢ An electrical dri \r/ﬁedrlg'l&gocﬁt?ﬁ% | ayer
14 is positioned on the silicon wafer substrate 12. The electrical drive
circuitry layer 14 ‘includes CMOS drive circuitry. The particul ar

configuration of the d .hi

descripti oﬁW%haPFN@F%V{?;”@g i Cﬁﬁﬁ%&ﬁ‘%@ﬂgﬁ‘tﬂ?ﬁtgg%ép%} t n%‘ﬂ%‘h%\f ngs.

S:’JI)I/: ggst gl i ?of&lehﬁzzf[}é’gﬁiﬁftbﬁm to i’i sui tabl e m croprocessor and
rical current to

an enabl i ng sugﬁaplwmmfgakuﬂ@&h@;dﬁ?gﬁﬁ&ﬁgﬁé@e@@éﬂangem s b e &

sui tabl e TR P, 16 Rl S1of ARGHABBY il CorEaroBAARPORShotive nozzle

pat ent s/ pat i ons | s I evel of detail wll not

tgﬁ fﬁte 3;“ chBmbé&ri 26. Bﬁﬂ!ﬁtfanmpbnﬁgﬁgrmac]minkpdsmhamalaﬁ i aligned whthe ipksi t i oned
i ve circui ssivation |ayer 16 can be of

any sui t abl€gecHaR BpLt éé c&gte%pqz%g&hmﬁ???? The nozzle arrangement 10

i ncl udes nozzl e &ﬂ‘ﬁfﬁﬁ&rfoﬁﬁétio‘ﬁ ih ﬂletf&ﬁ: mmmfaacmmis fast nth\the submateaz

proxi mal end wall 20 and a pair of opposed d I 22.
the walls ongprogimabside gfike pozie @Amhgrgilﬁt ﬁéaaﬁﬁﬁ%&fgs OfA °ff€{i?ﬁ‘éﬁ

chanber 26. éﬁﬁﬁl(h?a%bﬁg&égg@{ag@ﬁaﬁgaﬂdﬁ&ﬁ £l xRAAPRIar@hd Prokinl dnd wall

communi cat i er 26 he walls 18, 2 22 and t he
roof 24 ar e20dThe thetmaledpansionlastuatonds isef 2 pend@mmé@tmz@ apd is shamed togeBing 029

PCT/ AU02/ 0
bor t 2815 BrslecniaheragFitol, TR ARG R s f EEEnutnt s ool brhERal 00
plurality aéxfhﬁﬁmmhﬁémrdhmemnmatwmubmdeﬁﬂwmmmmmmr ate 12 and

the layers 14,16. Each ink inlet cha
ar espect | v@nﬁm@fﬂlﬁm CQB ehame@wgrtop TIB’Z‘&I’F Mﬁ%ﬂ%ﬁil ?EI \émt th
channel i %&é }%tméﬁl i Dx'.fumﬁinﬁ%ta&wm&d@% Pirtibilsr, BRIBGIAL ed

nozzl e cha n anc ormatlon I n formof~a pair of anchors 34
is fast wi téxphﬁﬁoma&ﬂm&bmaiﬂpmqfampﬁ&xhﬂmemmenmeﬂmaMSFEO@QEﬁBer 26.

I S N e e R T L
with respective anchors 34.

Fach of the anchors 34 are configured to provide electrical connection between the
fixed ends 42 and the electrical drive circuitry layer 14. In particular, the anchors 34 are
configured to provide electrical connection befween one fixed end 42 and a negative
contact and the other fixed end 42 and a positive contact. The electrical drive circuitry layer
14 is connected to a microprocessor of the type described in the above referenced
patents/applications so that electrical current pulses of suitable shape and magnitude can be

supplied to the actuator 36.
The bridge portion 40 of the actuator 36 defines a working portion of the actuator

ozzI e

36.

The nozzle arrangement 10 includes a pivot member 44 that is pivotally arranged on
the proximal end wall 20. The bridge portion 40 of the actuator 36 is connected to the pivot
member at a position intermediate a pivot point, indicated at 46, defined by the pivot
member 44 and the proximal end wall 20. It is to be understood that the pivot point 46 can
be defined by any number of configurations of the pivot member 44 and the proximal end
wall 20. For this reason, the pivot point 46 is indicated schematically only. In one possible
embodiment, the proximal end wall 20 could define the pivot member 44. In this case, the



20. The thermal expansion actuator 36 is of a conductive material and is
shaped to define an electrical heating circuit. The actuator 36 is of a
material that has a coefficient of thermal expansion that is such that,
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particul ar, thismggéd&}émﬁid'th vk bes 34 AR donigurell So Pt pRAdIE Blisnal | 20

to the sidewalls Tt owll appreciated that, in any event, the pivot

nmenber 44 i approxiimately 0 timeslongerdhan an effective lever arm, indicated at 56, defined by the
paddle 50 and the pivot member 44. It should be noted that the lever arm 56 is only shown

schematically because of the wide variety of different possible configurations available for

defining the lever arm 56. Further, a ratio of paddle length to lever arm length can vary
widely from the 40:1 ratio. This could depend on a number of factors such as driving signal
strength and actuator material. "'

It will be appreciated that a maximum extent of movement of the paddle 50 takes
place at the end portion 54 of the paddle 50. Furthermore, this extent of movement is up to
40 times greater than a range of movement of the effective lever arm 56. It follows that the
expansion of the thermal actuator 36 is substantially amplified at the end portion 54,
therefore facilitating the ejection of ink 58 from the ink ejection port 28 as indicated at 60
in Figure 2. When the actuator 36 cools, subsequent contraction of the actuator 36 causes
an amplified extent of movement of the end portion 54 back into a quiescent position
shown in Figure 1. This results in separation of the ink 60 from the ink 58 to form an ink
drop 62.

The paddle 50 includes reinforcing ribs 64 to strengthen the paddle 50. This is
necessary due to the relative length of the paddle 50 and a resultant bending moment
exerted on the paddle 50.



proxi mal end wall 20. Thus, a sealing nenber 48 is provided internediate
the pivot nenber 44 and the ink passivation |layer 16. The seal i ng nenber
48 is configured to accommodate pivotal novenent of the pivot nenber 44
upon expansion and subsequent contraction of the thernmal '
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esul tant boTEe deffle donall ecliBL B0, VP, S Toal o 50, VD 03/ 091020
PCT/ AUO2/ 01166 The walls 76 comprise a proximal end wall 82, an opposed distal end wall 84 and a
pair of opposed sidewalls 86. The ink ejection port 78 is positioned adjacent the distal end
wall 84, while the opening 32 of the ink inlet channel 30 is positioned adjacent the
proximal end wall 82.
The proximal end wall 82 is pivotally mounted on the substrate 12 so that the active

ink-ejecting structure 72 is pivotal with respect to the substrate 12. In particular, the active

ink-ejecting structure 72 is pivotal in the direction of an arrow 88 to an extent that is
sufficient to facilitate the ejection of ink from the ink ejection port 78.

The roof 74 and the walls 76 are dimensioned so that the nozzle chamber 80 is
rectangular and has a length that is more than 3 times a height of the nozzle chamber 80.
This, together with the fact that the ink ejection port 78 and the opening 32 are positioned at
opposite ends of the nozzle chamber 80 facilitates the retardation of ink flow from the ink
ejection port 78 towards the opening 32 when the structure 72 is pivotally displaced
towards the substrate 12. This flow is referred to as backflow and is highly undesirable.

The bridge portion 40 of the actuator 36 is fixed to the proximal end wall 82. Thus,
on heating and subsequent expansion of the actuator 36 in the manner described above, the
ink-ejecting structure 72 is pivoted towards the substrate 12. Upon cooling and subsequent
contraction of the actuator 36 in the manner described above, the ink-ejecting structure 72



It wll be appreciated that, in light of the above referenced applications
and patents, the nozzle arrangenent 10 is suited for fabrication with an
integrated circuit fabrication technique. Furthernore, the pivot nenber 44
and pi vot j can be defined by any nunber of mcro !

ar rangerrenﬂg’.&&’gfbg%xarrpl e, a flexible grenber may be for rregﬁgﬂta?rlﬁrgddi ate
the pivot nmenber 44 and the sidewalls 22 or proximal end wall 20 that is

di storted to accommpdate pivotal novenent of the pivot menber 44. In Figure
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on heating and subsequent expansion of the actuator 36 in the manner

descri bed above, the




I nk-ej ecting structure 72 is pivoted towards the substrate 12. Upon cooling
and subsequent contraction of the actuator 36 in the manner descri bed
above, the ink-ejecting structure 72 WO 03/091029 PCT/ AU02/01166 9 is

pi voted away fromthe substrate 12. This reciprocal nove
i hk-ej ect iWQ 03002t ure 72 results in fhe ejection of an mL’A@ézgt;l)&Fromthe

i nk ejection port 28. The bridge portion 40 is connected to the proxinal
end wall 82 at a position in which a length of the ink-ejecting structure
72 is up to 40 times greater than a length of an effective |lever arm
Indicated at 92. It follows that pivotal novenent of the effective |ever
arm 92 as Sgﬁqﬁﬁ f displacenent of the bridge portion 40 upon heating
and subseq t ing of the actuator 36 can be anplified by a factor as
high as 40. 11, hoprifthend chipioriaminkjet heinthead) the printheadhehip eomprisiig | i t at es
efficient ink dr%B ej ection. The nozzle arrangenent 70 includes a sealing
structure 90 thd&t 8%t rom t he i nk passi vation | ayer 16. The walls 76
overlap the sealighrafitylof@biil@ariihgbmerdtiithiat @ pbiitiomtd ondhesubsteate, dadhineadebet ween
the sealing structure 90 and the walls 76 when the nozzle chanber 80 is
filled witRmapgemenbeMPPRTRE bel i eves that this invention provides a neans

whereby simple { hepdple ohBAPAIRMNG At TR Bafld dxpzzlothanber oithithewcnt manner
can be converted into useful work b converting the g\op%hh(%ﬂe into anplified

pi votal notion. defining/abddogiectioapor it isin fiil copgnupgcatio 0ZEEi nt head
chip for an inkjgt ﬁrinthead, the printhead chip conprising a substrate,;
and a plurality Brzl e arrangenents that is positioned on the substrate,

each nozzl e arrangesiadtorcBiwas displageablezinlasubstatially rectilihesr siaunes, withof t hat
define a nozzle chanber with the roof defining an ink ejection port that

is in fluid comraspeetde thasubptiate:t he nozzle chanber, an actuator that is
di spl aceabl e, N ays4isdialing MekHani e iiat is BESMIariPdisishiceable With respect to the

substrate to eject ink from the ink ejection port; and
a translation to rotation conversion mechanism interposed between the actuator

and the ink-ejecting mechanism to convert rectilinear movement of the actuator into
angular displacement of the ink-ejecting mechanism.

2. A printhead chip as claimed in claim 1, in which the ink-ejecting mechanism
includes an ink ejection member that is positioned in the nozzle chamber and is

angularly displaceable ‘with respect to the substrate to eject ink from the ink ejection
port. '

3. A printhead chip as claimed in claim 2, in which the actuator has a fixed portion
that is fixed to the substrate and a working portion that is capable of thermal
expansion when heated to be displaced in said substantially rectilinear manner.

4. A printhead chip as claimed in claim 3, in which the translation to rotation
conversion mechanism includes a pivot member that is pivotal with respect to the
substrate, the pivot member being connected to the working portion of the thermal
actuator to pivot upon displacement of the working portion, the ink ejection member
being connected to the pivot member so that the ink ejection member is angularly
displaced upon expansion of the working portion.



respect to the substrate; an ink-ejecting nechanismthat is angularly

di spl aceable with respect to the substrate to eject ink fromthe ink
ejection port; and a translation to rotation conversion nechani sm

i nt e_rppseckygﬁél\()\%ﬁ@ the actuator and the ink-ejecting mechadisiloiesconvert
rectilinea venent of the actuator {jnto angular displacenent of the

I nk-ej ecting mechanism 2. A printhead chip as clained in claim1, in which
t he ink-ejecting nechanism includes an ink ejection nmenber that is
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pi vot nenber thamemnberheing positiognedhadiacspietbe progimah end walbend the ink ejeetioppowbt
menber bei ng con & ir&gtﬁ ' of the thermal actuator to
pi vot upon di splgcgﬁeérg%fﬁ%ﬁhpﬁg%ﬁgi ng %%&r?lg@n, the ink ejection nenber
bei ng connected to the pivot nenber so that the ink ejection nenber is
angul arly displ aced.u .expansi an _of .t he. war.ki n rtian. 03/091029
PCT/ AU2] 01168&- APrBteRd ghip 25 Rlaned P{?"ﬁg’%}%‘ﬁbﬁ% c‘i’?ﬁﬂ?&‘%ﬁbﬁ’%ich t he
nozzl e chamber wgabed Rbrredjond garallyi witlda plan piofitest each idzale chitberes Mae

chanber is elongate and has a generally rectangul ar ti}ha e . when viewed in
pl an, so that t henensofithe ink n fRgmpeyr 18 pesttinged adjacentthg RPUGRPOTL. 5

proxi mal end wall and a pair of opposed side walls, the pivot nenber being
posi ti oned adj acent the proxinmal end wall and the ink ejection port being
posi ti oned adj7cAmprintitead dhiptas tlabwed inmlaim 656in which ¢anh pivatimember and eadhdinked i n

claim5, in which each i nk ejection er.i s, shaped to correspond
generally with aejﬁ?e‘tﬁ’r‘frﬂ?’gtﬁrl cé’f’hg‘g#%tzt%mgﬁé g‘?mg%lgfﬂﬁi’etw end of the
i nk ej ection nenggpiotimafeBsl0 and6ictiracljlomgenthah be effekive Jever drorefinéd by the

pivot member.

8. A printhead chip as claimed in claim 7, in which each ink ejection member is
approximately 40 times longer than the effective lever arm defined by the pivot

member.

9. A printhead chip as claimed in claim 1, in which the ink ejecting mechanism is in
the form of an active ink-ejecting structure that at least partially defines the nozzle
chamber and the roof that defines the ink ejection port that is in fluid
communication with the nozzle chamber, the active ink-ejecting structure being
pivotally connected to the substrate, the actuator being connected to the active ink-
ejecting structure so that the active ink-ejecting structure is angularly displaced with
respect to the substrate upon displacefnent of the actuator, to eject ink from the ink
ejection port.

10. A printhead chip as claimed in claim 1, which is the product of an integrated circuit
fabrication technique.



7. Aprinthead chip as clainmed in claim®6, in which each pivot nenber and
each ink ejection nenber are configured so that the ink ejection nenber is
bet ween approxinmately 20 and 60 tinmes |onger than an effective | ever arm
defined by the pivot nmenber. 8. A printhead chip as cl ai i im7, in
whi ch each WOt i on menber is appyoxi mately 40 ti rresgﬁg/r'\%@%ﬂtl an the
effective lever armdefined by the pivot nenber. 9. A printhead chip as
claimed in claiml1, in which the ink ejecting mechanismis in the form of
an active ink-ejecting structure that at |east .garti gl defipes the nozzle
chanber and thd-%ﬂnﬂﬂﬁéﬁh@eﬂsi"m Wé’lqlfﬁléoe’jn&t?&%'he fepngiuges asico i g

comuni cati on Wi th et RERdAQEAINE 2 CNOBUyer hRticRed by theisilicof ivatdr isititrate] taet ur e
being pivotally connected to the substrate, the actuator being connected

to the active i niCMOPdayer bejng conmested to theagtupter of pechnopzle arrpngementde proyade
structure is angy .Skl e ect to the substrate upon

di spl acenent of #Iﬁe%ﬁg‘r@gwc gf’ﬁgégfrom the ink ejection port. 10.
A printhead chip as claimed in claiml1l, which is the product of an
integrated circuit  fabricatiop.technique.,. 03,09 9, PCT/ 10116 12
11. A print heahz-c"hp%“tg%ad W&Wﬁ@%ﬁlﬁ%ﬁgmi Wehagﬁg’t‘gégyg%mi

i ncludes a silicopet dMARRs defIBA fridietn, 3RGlintet MaBel cRithing RAS eachTanEctive riokdle
silicon wafer substrate, the CMOS I'ayer being connected to the actuator of
each nozzle arrarshembert to provide the actuator with electrical driving
pul ses. 12. A printhead chip as clainmed in claim1, in which the substrate
has a plurality of ink inlet channels defined therein, one inlet channel
openi ng i nto e#dAn mkjeeptinthedrthat ctudes atdedstone privthead chiplap claimediinclémd. t hat
i ncludes at |east one printhead chip as claimed in claim 1.




