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BACKGROUND OF THE | NVENTI ON Commerci ally gonstructed m cro-nechani cal
systens typically utilise standard sem cdnductor fabrication processes,
and as those processes beconBACKGROUNDORETHEINVENTIONe fiel d of
applications for gicro-nechanical .devices.increases. 5 Recepntly,

m cro- el ect r o- mec Erﬁfgﬁ¥§g?wmm?fm%§yw&§ﬁ"ﬁﬁﬁﬁmq o be
utilised i NsehfiéondBétoPfabRéation prtesse, REd astBidieqREcedes B&ohie \Rbr¥ and hidtiefindd)
such devices, one of the challenges is_to provide adequate sealing for
liquid noztheSeldaf applisationsdpemicer-meghanicahdevices iAckRasseyi ce, particul arly
where t seal i . lofE ' HE
'NVENTI N 1 ace s TanbE mibRecE S eainital ofihl (MEMAY dbicer e b B L,
i s provi decbetilised ip-inkrjet printingzand other deviess whihsinvajvesfliidsiui d chanmber and a

novabl e conponent,_| | LWihin.the chamber and extending in a
first direction tlﬁfg%gi&%n ’gﬁgﬁﬂﬁa%ﬁg&%ﬂ&pﬁ‘?%%fei??%ﬁeéﬁ%ﬁrgﬂwg .
conponent hsozalgs onliquid ehanhélhwithinitike R{BMS device) partieladywhete tiecsealdf toid hogona
to the first glf’c[ﬁe%tvl on. The a(r:‘_[cj)srrponent conprises a body portion which is

| ocat ed wi tHIPH SPEAPHBE BHE: whi ch has a width substantially equal to
the wi dijh of the opening, a stemportion which extends outside of the
opening and away fromthe wall _and having a smaller width than the body
portion and a shoul der connecSUMMARY QETHIINVENTION: he bhody portion. The

shoul der In accordance with a first aspect of the present invention there is provided a micro-

mechanical device comprising a liquid chamber and a movable component located in part
within the chamber and extending in a first direction through an opening in a wall of the
15 chamber, the component being movable within the opening in a second direction orthogonal to
the first direction. The component comprises a body portion which is located within the
opening and which has a width substantially equal to the width of the opening, a stem portion
which extends outside of the opening and away from the wall and having a smaller width than
the body portion and a shoulder connecting the stem portion to the body portion. The shoulder
20 is aligned with an outside edge of the opening, whereby a liquid in the chamber forms a
meniscus between the outside edge and the shoulder and the meniscus is maintained during
movement of the component in the second direction.
The shoulder may be in the form of a step connecting the stem portion to the body
portion.
25 In one embodiment, the wall comprises a planar portion in an outer surface of the wall
adjacent the opening.
A preferred form of the invention will now be described, by way of example only,

with reference to the accompanying drawings.

30 BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:



20 is aligned with an outside edge of the opening, whereby a liquid in the
chanber forns a neniscus between the outside edge and the shoul der and the
meni scus i s maintained during novenent of the conponent in the second

di recti ongdheshoul der may be in the formof a step conperaUcoposdie stem
portion to the body portion. 25 In one enbodi nent, the wall conprises a

pl anar portion in an outer surface of the wall adjacent the opening. A
preferred formof the invention will now be described, by way of exanple
only, wth reference to the acconpanyrfy draw ngs. 30 BRI EF DESCRI PTI ON OF
THE DRAW NGS LFT%"} iR WewPds : ﬁ[{nélﬂ% ot atop
pl an vi ew of an n‘k[:?j et \grtlagﬂaﬁg no'ZZaIgéﬂgé%tbgdyi ng thggggidgénrﬁomégi%%ﬁ

i nvent i oripvenfipmur e 2 shows a side plan view of the ink jet nozzle of Figure

of Fguree 1 adis LSk A ks afinl e R o B g R " g
initially to FiFigure3 shovishaperspkctive tviewoafz detallfthenprinting nozzlecfBigwechamdzr 12

havi ngfhan aperture 14 forrmed in a top wall 16 thereof. A thermal actuator
structlure -18 conprises a first portion 20 | ocated substantially 10 within

the nozzl e chanber HESCRIBTIONGP THEPREFERKED § de of the
nozzl e chanber _ 12. By, way of novenent, of the actuagtor structure 18
i ek jetpazale

substanti al | y Jdymsginisialy ip Figugrlathe @ spmprises @ noggle ghamber 12 hanper
12, as i lfavigaahfduy 1450k &b toP wWall 96 ifredf. -

A thermal actuator structure 18 comprises a first portion 20 located substantially

10  within the nozzle chamber 12, and a second portion 22 located outside of the nozzle chamber
12.

By way of movement of the actuator structure 18 Substantially upwardly and
downwardly with respect to the nozzle chamber 12, as illustrated by arrow 24 in Figure 2,

" droplets of a liquid (not shown) contained within the nozzle chamber 12 can be ejected through
15 theaperture 14. o '

Turning now to Figure 3, the second portion 22 of the actuator structure 18 terminates
in a stem portion 26. The stem portion is connected by a shoulder 28 to an end portion 30 of
the first actuator portion 20. The end portion 30 is located within an opening 32 in a side wall
34 of the nozzle chamber 12. Again in Figure 3, the arrow 24 indicates the movement of the

20 first and second portion 20, 22 during operation. '

It will be appreciated by a person skilled in the art that, provided adequate close
spacing between the outer edges 36 of the opening 32 and the step 28 the liquid within the
nozzle chamber 12 will form a meniscus between the step 28 and the outer edges 36 whereby a
seal is formed preventing liquid from inside the chamber to leak through the space between the

25  step 28 and the outer edges 36.

Furthermore, the meniscus will be maintained during movement of the first and
second portions 20, 22 along a direction as indicated by arrow 24 during operation of the ink
jet nozzle 10.

In the preferred embodiment, the side wall 34 comprises planar portions 38 adjacent

30  the outer edges 36 of the opening 32. This arrangement can further decrease the likelihood of
leaking or drawing of the liquid along the surface of the side wall 34, thus providing a greater



droplets of a liquid (not shown) contained within the nozzle chanber 12 can
be ejected through 15 the aperture 14. Turning now to Figure 3, the second
portion 22 of the actuator structure 18 termnates in a stemportion 26.
The stem poWO @218 connected by a shoul der 28 to an end p&FFASIM8LE  t he
frrst actuator portion 20. The end portion 30 is | ocated within an opening
32 in a side wall 34 of the nozzle chanber 12. Again in Figure 3, the
arrow 24 indicates the novenent of the 2Q first.and second portion 20, 22
during operation. It will ‘be appreciated by a person skilled in the art
t hat, provifilesdomde theadimensionng ofthespacipgbetwoen thet duter @dgenr3 6ad gesopaing B2 ahd
openi ng 32 tgnd t%g step 28 the liquid within the nozzle chanber 12 wl|
forma nmeni REF€PHEt ween t he step 28 and the outer edges 36 whereby a seal
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e outer edges 36. Furthernore, 't

space between the 25 st 28 and t I
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32. This arrange el . hood of | eaking,or
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could be manufactured on a 5 silicone wafer utilising the sequence of
deposition and etching steps, further utilising sacrificial layers to e.g.
free the actuator structure 18 and to formcavities such as the nozzle

chanber 12. It will be appreciated by a person skilled in the art that
nunmerous variations and/or




nodi fications may be nmade to the present invention as shown in the specific
enbodi nents w thout departing fromthe spirit or scope of the invention as
broadly described. The present lo enbodinents are, therefore, to be

consi der edyd pu@ht? respects to be illustrative and not r eBET/ABPYPES1 \\D

01/ 02177 PCT/ AUOO/ 00551 -5 Y THE CLAIM5S 1. A mcro-nechanical device
conprising: a liquid chanber, and 5 a novabl e conponent |ocated in part
within the chamber and extendi ng in a first direction through an opening
in a wall of the chanber, the novabl e cGfponent being nmovable within the -
opening in a second di rection ort hopgradtL.AmmMS§he first direction, and
wherein the conponent conprises a body portion which is |ocat ed within the
openi ng, and which has a w dth substantially equal to the width of the
openi ng, ste tside of 1o the opening and away
fromthe g‘h&g\%’ B%hﬁmbﬁraae?érr% ﬂllédth than that of the body portion,
and a shoul der sliqlﬂechamhgrtahé stem portlon to the body portion, the

shoul der being a ned wt h wit 0 |

liquid3in the c‘h‘é‘ﬁﬁ&l ??F@ﬂeldéli Whe 'F%ee%a{l’ggrag‘gt%%ege é@ge and the

shoul der  gfettioh ehrbBEH @Qip&nmgm’mwﬂlafﬂhedmhhei’ e movablessumpohent beieg angideent

I n the second directiagn. Ade\“&ﬁ t§lclaliﬂ_ed i n. clall{n% W(rsierelnthe

shoul der mmm%ﬂ@mqsrtwama diregion 1R e firsr dinection, and WRSTEIP A8 e body

portion. Wéoﬁ% 'issﬁmhﬁvmdhas MBcited mmhaopdnmgymidwmmuas es a
pl anar or? n at a er surface of, the wal | Jw:ill(l: nt t Ex& fng

| NERAN | | wiidth subistagtialin qqualltp they widthcof theppening, a stem portion extends out

10 the opening and away from the wall and which has a smaller width than that of the body

|-

portion, and a shoulder connecting the stem portion to the body portion, the shoulder being
aligned with an outside edge of the opening whereby a liquid in the chamber forms a meniscus
between the outside edge and the shoulder and the meniscus is maintained during movement of
the component in the second direction.

15
2. A device as claimed in claim 1, wherein the shoulder is in the form of a step

connecting the stem portion to-the body portion.

3. - A device as claimed in claim 1, wherein the wall comprises a planar portion at an

20 outer surface of the wall adjacent the opening.
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