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35 SUMMARY OF THE INVENTION
According to the invention, there is provided a method of fabricating MEMS devices, the method including the
steps of:
providing a substrate with a MEMS layer arranged on one side of the substrate;
applying a further layer to said one side of the substrate;
40 performing at least one operation on the substrate from a side of the substrate opposed to the side having the
MEMS layer;
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| am nate, the |lam nate conprising the substrate, the MEMS | ayer and the
further layer. RECI WED SHEET WO 01/ 89987 PCT/ AUO0O/ 00583 2 The hol di ng
means nmay be bonded to the |ayer by neans of an adhesive which is curable
by exposure to wultraviolet (UV) light. By "curable” is nmeant that the
adhesive | oses its adhesive properties when exposed to W |ight.
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et ched thrgel.%grh the is to be noted that each part 24 conprises

a plural I'¥ CFf“R?é ejeﬁ“o“ °“dfma“ 8 and a bond pad 28. Al so, as shown nore
clearly in FiBapwpose opthe petfiad of manpfepigesis to fore infliyidual MEMS chips0 éf‘gB'BS)pl urality of
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invention, ink inlet apertures 26 are etched through the parts 24. It is to be noted that each part 24 comprises a plurality
of MEMS elements 18 and a bond pad 28. Also, as shown more clearly in Figure 1 of the drawings, the layer 10 has a
30 plurality of struts 30 which support a body 32 of the layer 10 in spaced relationship above the surface 12 of the wafer 14
such that the MEMS elements 18 and the bond pads 28 are protected by the body 32. The struts 30 define chambers 34
and 36. The chambers 34 overlie the bond pads 28 while the chambers 36 overlie the array of MEMS elements 18 of
each part 24.
A holding means in the form of an adhesive tape 38 is bonded to the surface 22 of the layer 14 as illustrated in
35 Figure 5 of the drawings. The tape 38 is bonded to the layer 14 by means of a curable adhesive. The adhesive is curable
in the sense that it loses its adhesive properties or "tackiness" when exposed to ultraviolet (UV) light.
Depending on the equipment used, a handling means in the form of a glass, quartz, alumina or other transparent
handle wafer 40 is secured to an opposite surface of the tape 38.
The wafer 40, the tape 38, the silicon wafer 14 and the nozzle guard layer 10 define a laminate 42. The laminate
40 42 isthen turned over, as shown in Figure 7 of the drawings.
Predetermined operations are carried out on the layer 10. More particularly, passages 44 are etched through the

layer 10 from an outer surface 46 towards the chambers 36. In addition, individual nozzle guards 48 are formed by



each part 24. A holding neans in the formof an adhesive tape 38 is bonded
to the surface 22 of the layer 14 as illustrated in 35 Figure 5 of the
drawi ngs woheswape 38 is bonded to the |layer 14 by neans p€T/avcueakd e
adhesive. The adhesive is curable in the sense that it |oses its adhesive
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renmoval of the chips 20 for packaging. It will be appreciated that
devices of the kind in question are neasured in mcron di nensions.
Accordingly, the MEMS el enents 18 on such devices are extrenely fragile.
The provision of the nozzle guard layer 10 and the use of the UV curable
tape 38 facilitates that the MEMS el enents 18 are not touched by solids or
liquids after 15 they are released by the release etch. It wll be
appreci ated by persons skilled in the art that nunerous variations and/ or
nodi fications may be nade to the invention as shown in the specific
enbodi ments wi thout departing fromthe spirit or scope of the invention as
broadly described. The present enbodi nents are, therefore, to be
considered in all respects as illustrative and not restrictive.



WO 01/ 89987 PCT/ AUO0O/ 00583 4 CLAIMS: 1. A nethod of fabricating MEMS

devi ces MEMS, the nethod including the steps of:- providing a substrate
with a M&®ol/sopeTr arranged on one side of the substrate; BCEHApbyo03gs a
further layer to said one side of the substrate; perform ng at |east one
operation on the substrate froma side #f the substrate opposed to the side
having the MEMS |ayer; applying a hﬁJéMg nmeans to sai d opposed side of
the substrate; performng at |least o operation on the further |ayer to
define individual chips, each chip being conposed of a 10 part of the
substrate, aty, |ea&&etrﬁmaf@adaﬁngmfwsb@d\z’ﬁﬂﬁisjtﬂ)ﬁemomﬁldlagtpbareﬁsof}f the further

layer; and Calflo%ldng? bs?ate 1t(l.4| WEﬁlg%Ler gﬁﬁéposonglg 51Qeeof[h§£u§s§§gd from the hol di ng

nmeans_for re The nmethod of aim1 in

whi ch t he opeaPEilt"lgdr‘i“é‘h“p@}‘efBFar‘Pé’de Sdﬁ’ﬁ“t“ﬁé“"%’ﬁ‘f)st r at e i ncl ude separating the
substrat e i ntperfdhisgat eise@npaperition ongid elsugafim Gale ofjtic pystgiaproset o hedds havionee VEVS
part. 15M§Msfﬁlﬁ met hod of Claim2 in which the operations performed on the

further layer incl par at.in | ayer into discrete parts,
one part assd®f Tgé‘gq&i’gt'?f ‘08‘5 %’“tdsgef(’f{hﬁsuwaelbstrate 4. The method of Claim

1 whi ch i ncl udgasmipgat kasrond q?g’a‘l"h‘é‘ ths thon teyeni defipsrindividal Fhipeepcl fhin Peiesspmpeped a2
appl 1@ at paaos thedbbsile, o et obladbrg MEBIS NSer in0 a pahef tribstriagadand 5. The met hod of

Caim1 whichgj LR refelll F3RkE LG TRANS: rkbvd BEn SURGIE ALk, 6. The
met hod of d al %{thyﬂ(ﬁé ?gﬂgtm L:anfl ngh rrear%s IS bondeld to theél ayer by

means of an adhesive 25 which is curable by exposure to ultraviolet (WY

l i ght, and i n2.whiThhmthee offiidirhbid whichhegpkeatione pepformedog the eybsirhts igede seegplingts of  t he
hol di ng mﬂssmtt)@iscu}éplirisgmp&@arfyﬂ&ﬁﬁ&@ea@ﬂﬁlv@hlbpartat atime fromthe hol ding
meangs t o enabl e each chip to be renoved individually fromthe hol di ng
means. 7. The nmethod of O aim6 which includes applying a handli % means to
t he hol di ng reansThe mpiked REGRIM ? 17 ghictty opsErsions PeHRMP™ fhF Qﬁ%"b‘é’i"’e‘?ﬂud"tsﬁpaw eght so
that UV hitghibyei isto discr $aits, tobepakt dsdadiatad ghh dadh@artvéitheldubsnge. neans t o cure the
adhesive of the holding rreans 8. The method of C aim 6 which includes

removing eac h4. chi 'Re ]:ngtl?o 0} aalm Wth mclgdes pegormm t¥e operat&)x%%r? B f];rtthlerqg'er agc;? aapgllschtio§ >

20 of the holding means to the substrate.
5. The method of Claim 1 which includes bonding the holding means to the substrate.

6. The method of Claim 5 in which the holding means is bonded to the layer by means of an adhesive
25 which is curable by exposure to ultraviolet (UV) light, and in which the method includes exposing localised regions of
the holding means to UV light to release one chip at a time from the holding means to enable each chip to be removed

individually from the holding means.

7. The method of Claim 6 which includes applying a handling means to the holding means, the handling
30 means being transparent to UV light so that UV light is transmitted through the handling means to cure the adhesive of

the holding means.

8. The method of Claim 6 which includes removing each chip from the holding means by a transporting

means.
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