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Fabricating Devices Incorporating Mcroel ectronechanic SE A%003t
Leant One UV Curabl e Tape" FIELD OF THE INVENTION 5 Thi s i nvention relates
‘'to the fabrication of devices incorporating mcroel ectromechem cal PYBT eqp
(MEMB34 More particularly, the invdntion relates to a nethod of f zorlcatlng
a MEMS device using at | east one UV ourable tape. For the sake of brevity,
such a device shall be referred to below as a MEMS device and the part of
t he devices conprising the mcroel ectromechanical systemshall be referred
to asmmrmmmﬂmwﬁwmmmowwst ems and
appratus relating to the present S’hé are disclosed in the follow ng
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i nvention sinultanously with the present application. ACT/ AUOCO 0051*.
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s SUMMARY OF THE INVENTION
Aocording o the prescr} invention there i provided s ethod of fabricating MEMS dovices, the method

inchuding the seps of.-
providing & substrats anif a MFEMS layer, the MEMS leyer arranged on one side of the substraie:;
applyimg x (urthor Inyes mmmged to proteat the MEMS layer 1o ssid one xide of the substrae;
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crioss-reference 35 SUMVARY OF Tilt | NVENTI ON According to the.

entlon there is provided a nethod of fabricating MEMS 4092
lyding the scope of : providing a substrate and a MEMS |ayer " \ieH 0 6h 206k
e Ol the aubaZrote; applyinS a fu rftr layer nrrnged to protect tke M

| ayer to said one side of the substrate; PCT/AUOO b3 Received 11

ch 2002 2 7 OCT 2004 subsequent tdathe step of separating the substrate

o discrete pans, applying a holdlng neans to said op osed sidc of the

Strat e: SHEERT R he Rl pition the sl 1050 dicisteputs, Fppiringahoking Beaas o widoppnted
| wige vfghcambsmicc hi Ng operationf an the farther hycr, carp of sai d chi ps

{‘go?"%ﬁ‘“@? A S ekl SR B o

F?S‘WPWMm t he
dsnctmdthmmbhgl the sI ap of defnin* i nd| Vi dual ~chips I's perforned

cr the o2 R4 M Mﬂﬁ Eﬁﬁ The ,met hod may
t her inglude the ste f bondln t e ho#c?gng nmeans to sugars. In a

f1 emed ¥ Brifiemof BE 5 wplying gniding means Ifheny x5 of
adidsstavc which is cunNc by exposure to uItraV| olet (UV) Ight and in

gllhn;hrerean to W Ig&'?t t.o ré&é‘g%m?@g at sg'teﬁfeg‘qH g%dt hreeﬁlof)glsngf the

na to tEBPE by bRty brespeans of gcpdbosivrasiedisdi ng kaaf L
femﬂﬂbymmmummwmmmmmmmqmbwmwl ng neans

t at hﬁwnm}llfghght s trans W&% ﬁ“?ﬁ‘ﬁ‘iﬁ”ﬁ‘n%ﬁ% cuf&QVH\J/el égm als\?e

bop¥- advant ageous if the nmethod induces the step of
m)w ng Mﬁmm&wmummmwmmammmwm step

| p !I S@liw dua Iyp%\k}gr““%ns,%g?ce g%%ﬂ%ﬂ 2%%9& WO 0 / gegﬁg cach

hummrf&mindudmﬂnﬂcpofmmgm:hipﬁmmehoumxmbya
transporting meana.

Thcmpafmmvhgewhdnpﬁmuwmwugmmymchﬂcmpmﬁngmhdﬂpmindudbrwal
Zq source of UV light.




The hol di ng neans may be bonded to the | ayer by neans of an adhe5| \r/rz \r,mlfcﬁ
IS curable by exposure to ultraviolet (UV) light. By "curable" J Bt
t he adhesive | oses its adhesive properties when exposed to UV | | ght. Thus,
the met hod wBykdeg ude exposing localised regions of the gl tidigosg®ans to WV
light to release one chip at a time fromthe holding neans to enabl e each
chip to be renoved individually fromthe, holding neans. It will be
appreciated 5 that the handling neans is transparent to UV light so that UV
| i ght is transriihkoldide mdarsaenchiabondedio felad by megnsioban piBesiveovhish jp @urabiehy expoffm@si ve of t he
hol di ng e aBviolet TN 1ifha gl FdurBgy BRER ShatlRyindsie: 1683 itd ai@sive propenio vhea expdsaisaV Iguiar t z,

al um na or gyl Méuloﬁmly m\é@a‘e%osm;r B séaf%b&shﬂma(un&hmdxdwugmedrwiemreemvm@ each

P o N o s Dl e DRl 50 g B el RSB OV OF
THE DRAVY NS S5 e 5 5Reh o4 e b ot g vvlth

ref erenée fhemfhredlmwaﬁwwwHY%?Q%MY?E&“WHW‘%‘I&?" f"‘ﬁ"'%?ﬂ‘ﬁ‘ f”éﬂ?‘es 1to

8 show var isidesse 8 theigipeg mgansa net hod of fabricating MEVS devi ces, I n accordance
wi th the i nventipmndingaedhévhdy 6 h WS afRilss, Gl Iruminls cdulbidnNARLON 1 0 an initi al

T o B B i R <
I's provided to be applied t&%%ﬁ@%ﬁ ?giﬁﬂ%‘

a silicon substrate at
waf er M8,  The Thefeptionignowaesibed by vy SOIPRCED HEEICUARCIOTRIY RENB PG EM"85 on t he
first surfacaict?2 of the wafer 14. The MEMS | ayer 16 conprises i ndividual

MENS el ements 18 .J1es ghwmwsega, i SenbLE mr,auigamma@m@aumwmmmmn

manuf acture of ink jet pring ESW TPE nat ion, the invention

will be described with reference? cation, 't hus the | ayer 10

is a nozzle gualfapiniupsep. iggrandaridin Figys fofthg dé“'“?d’%‘b‘ﬂ‘?“°é’d”"[’°8”‘t‘ﬂ‘@‘“§ﬂ'?"f”a‘8e 12 of

t he si |15comccadairs tithatie@nvehdpn, afagec 19 is provified fodie rpplicd VIS sufface 12 pfa silicgn spbsmajeqr wafspldf or m of
a nozzl e assenbiny watdrduCdirnidd DstiZdonacnBmaniibd MEME By CHUPIhé B@Krf@d 12 bl welpra€ {ThON nozzl e
and its asmﬁgﬁg%;,@;ﬁ(dwmemgﬁ or acts on the nozzle for effecting

i nk ejection, o r oseo od . of f to form
i ndi vJ| dual NENB H"?’s?“ %:gf'—"ﬁ”g#“ '""‘tmmvﬁ’g?"" e P"?“%ﬁ%hﬁg?ndh?ayer 10

has been appiatios ilipeydeerisd feémw, thal gpglicatipg, Ths, the Jpyer 10 "t‘ﬂ?‘ﬂ%"‘b‘(‘/é‘r" "t BBse a
25 1 eveéllse agplicd @ t1i2 furfges 12hibesiticon pubsFitetd.r RachIndipiluak NiEMSdleraenti 1f11g 19 the Igamr df leoper at i ons
are then ca;sm@ohaammmsemﬂsmﬁms anlifk ejedtibh nPe finil Gsdbsikiated skrbuedr. B seiiatod s onghebaCc k

et ched, %%hlﬂ%ff,c&,lg{nig&& o 2Rceh@yar ds the surface 12 to separate the silicon
into

waf er screte a ion of the

i nvention, ink PRPEP=] lé?r’"t“ﬁﬁgfsf“”ﬂ'gmﬁ?‘%mg’%?}“@'&"”ﬂﬁﬁ'éﬁ'ﬁ*ﬁé"’%rts 24. It is to
be noted that eHeés ﬂﬁﬁFhEm?#wﬂl‘Pwi“é@é“a‘PﬂiﬂUP Be yafey 14, 'QSW“'N/E?JB‘“‘@‘F‘@YFE‘M"?”PB and a
bond pa$ 28versbbi®@Q? ssatpwisihByue 3n0Neandasr |y in Figure 1 of the draw ngs, the

| ayer 10 has a Bfodebpdiardhsiafe YhenQbrried buk Shlu wath) 14Mi parbicular thvafert 14 R bda0tyed Idm OF  t he

| ayer | " d X o on such
that t he N%”EB d£&‘J %%%QE':%%L Rﬁﬁbﬁ}éﬁﬁﬂﬁfﬁi i éal% i li hﬁ:n us{: J,Ahbeody Bo.
The struts “36‘“‘8\5*’?5 "lﬁ"é"’&’ﬁﬁ%é’f 'é"h?glf'm"%ﬁ'& - Hrifig d‘ﬁ‘gr%e‘?c ""3 ver tE™'"He bond
pads 28 whiof MEMStismenis afiniabend Bl 28 \Aisp, s showp ase cleprly inyFisee 1 ‘T(/Emwé‘ﬁ’e'hﬁﬁf’éo'ﬁ' of each
part 240 A phaligitagts BB@REsubpst b 35 b thimyef10 & spa@dibigsisNimbiverouBa 1k d thewdaed to t he
surface 22 (Qf mh ﬂ?mﬁ@é/&e&enk‘}s ASthd veld P B &t Rblecied by hdBody 2 THHE ruD30@ktind dignbGy AW NYS.
The t ape 38 d|3§ Rgﬁrﬂg rsgdgvr}l tﬁe bo%¥5528whllegx¥ch%§rp3%ommatw ?ﬁénﬁ‘s cﬂ%ﬁ%ﬁo\fe The

adhesi ve i$ cu
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 illusirated 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 scnse that it loses its adhesive properties or "lackiness™ when exposed to ultraviolet (UV) light.
Depending on the equipment used, a handling means in the form of a glass, quariz, alumina or other transparent
handle wafer 40 is secured 1o an opposite surface of the tape 38.
The wafer 40, the tape 3B, the silicon wafer 14 and the nozzle guard laycr 10 define a laminate 42. The laminate
40 42 s then turned over, as shown in Figure 7 of the drawings.
Predetermined operations are camried 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




in the sense that it |loses its adhesive properties or "tacki ness"dy\,{?illh 004
exposed to ultraviolet (UV) light. Depending on the equi pnent used;
handling neans in the formof a glass, quartz, alumna or other transparent

handl e waf g @3’”‘ g7 secured to an opposite surface of the lfjﬁpﬂﬁwhe waf er

40, the tape the silicon wafer 14 and the nozzle guard layer 10 define a
lami nate 42. The |lam nate 40 42 is then,turned over, as shown in Figure 7
of the drawi ngs. Predeternined operations are carri ed out on the | ayer 10.
Nbre part i exhinahemove meigialassbaym #40 in Figwed ot ivaty Befgrevy plebis mugipsrpo i 8m an

out er surf gRE4Gach ie20.dSort chifipleGdn af il pesatiad She idimidaitbipst?f waformedndi vi dual nozzl e
guards 48 are fiphLIBodNenf heimvandiiZacd\RipQd haSpbRkty SEMEMALKNXIB MBBarrdy fordikdC hi Ng t 0
renove nat r|aI as shown at 50 in Figure 7 of the draw ngs. The renoval of
this materf “exposes the bond pads 28 of each chlnp 0. Igmpb Cr?o&%ﬁt' on of
this opérati on, T Waingeddis pirefonm xp waispLectipt siowg) whish iygegprocyid, & MRSt ent  of
the i nvent iFigis 8 cttodmwinks pacIEI@ENlﬁepyp@),‘p#njr'meqﬁtdywﬂlfﬂv%ﬂm%’ém%“fg%b’an array
fornmed t herf..eoqms4 thrgh blt@sk b6 i @ik sne 4dBesivibor d 180 Elocif ina Regiabenesttf g parsduiarMEMSN Ot

shown) whi g cﬁ‘n‘/&ﬁ% Blhbﬂ%ifﬁqﬁ V\ﬁpszololbl b da BLaREk Y 3824 te MEMB Gripizhlis Fein@blf 1m e OF  t he

dr awi ngs. IS de5|§8ed to renmove it, is exposed to
W I ight aé""i Hi’%‘ﬁ‘f‘%fd“ﬁ‘%““gﬁ’di%”gﬁf“fﬁ?"@ﬁ #PH mask 56. This cures the

adhesi i@ of t heHenesyids ar Biviniage af theyjnvintion shata gvethod of fabeiation is provisilvhish adlillep e - VENS

chip 20 at péfoiminges viriousepraliingo ttnate thh/bdiiiug NEMS () 20 apd ¥hich facilitatey wiovil oUMMENMS t ape
38. The ME chbrgac?ngmé Siwi 1&?&?&@::&‘ thaPdWvided W the ﬂlrﬂﬂﬁueagn dRymeidBalEmiidn dihedsib®NSPOr t i NQ

means i ncl %IMEH Q?gl Hing e(ll;fnmp o EuchSu%\"wes]nQ erld%ﬁ?rl llé pﬁ:vnﬁ&’: oﬁﬂ\ﬁ%x &g@lnﬂ!f w0t he

i nvention, 1on 1S rov %ﬂa ac tes the
per f or ni ng "ES‘F“‘V‘&P"“EH%’%’@P&PFB‘HE‘"E‘B“ reMSES °é‘s{8ﬁ§“‘i' vl ’cfﬂ'gf kﬂ':'ﬁs?'chl p 20
and whiloh fitmcardréldased tythe relogypeicl of the MEMS chips 20 for packaging. It wll
be appreci ated f¥Rifbe kRS peléns dkiNe idtherdelihat fumerble Bitidligmandorgnodiizaibasimexhe mmle i Cr on

](cjl e nls i ons. lhe lneég&QESQﬂoQan “le M@e%h@\ﬁjnmrﬁng% %lﬁ“@d&pﬁ(ﬂ \6k i@ Stiomds &?ﬁ?h re El y
ragil e. oyi si on r e
cur gbl et aﬂg"'@'é k- 'fmgfdém""?'ﬁ ?mﬁ Te° %E}{'/E"d ‘i eér{r'éﬁ 'Tg'%g?‘ggﬂgct" %t&gcﬂ‘ghed by

solids or |iquids after 15 they are rel eased by the rel ease etch. It wll
be appreciated by persons skilled in the art that numerous 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. I 10 15 20 25 30
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ifld one skin of the substrate;

ricati ng MEMS devi ces, the nethod including the steps o

rate and a MEMS Iayer the MEMS Ji M aaaaged w acne aid ?g@ﬁel IOQI&ZO{D
st iegys applying a further |ayer arranged to protect the VENVS 1Y 6€T 8004

[ scpa ating the substrate into dscrete p by
at {st one operatiao including a back etch operation front a stick of
aubsorsee Q-Pw'd to the side having she MPMS | aytr.
ying at | east one MEMS part of the MEMS hays; subsequent to the step of
erating the subtrate into discref®AMEts,
ijd opposed side of. the substrate: defining individual fps by performng
| east one operation, including an etching operation on the further

ery. eac chi ei ng corrposed of One of said discrete pea of the
s'tti { icfggflﬂg‘?@ﬂ%‘ mehogkindyding e steps st d A }rant of the further
er. and MWHMM&MWW%% tﬂﬂﬁg q‘gmhol di ng nezis

e C m '

each discrete part

appl ying a bol di ng neans to

r enov alapglyigno m,@hqm?,d %imw Ware s the
p of def Vi dua r%l ps 'S p T EH o sideiofithe gybstraie; s\Wng a

WEMSWNMEQISWI ng nmesas is bet | ded to

esive whjch i o, nbl e by exposuve to ultraviolet (WV). Ilght and i
ncdt e fur H’f 1R ¥ epditing the ﬁwm&mm-mimmmaw%We

1 NI I NQl
d| ng rrca’?ﬁmp'g umaabmmﬂmgih.aﬁmndndi ng
aWé?mhmmmegmﬁ ﬁ %;& The net hod of
e subsi m{ IEEHe of an

n wtdch

dlﬂ"l-'g AV Ifght to release pnn chip at a that fromthe hol di ng
as to- ewhhgma&m ved ncl idually fromthe holdin
"E‘{ E d of c:! al mﬁmr&gm’f 'H%ﬁ?ﬂ?"rf@g lopepomiion.gn the Lugbwn| vi ng a
I'NQY rarru & mﬁﬂfﬂun&mmwmmpahemgmhﬁparent
M*mﬁwml i ght Is transmitted t hrough the handling neans to
e the aGHgWHe\ vt HR ﬁﬂﬁ%‘ 6. T e met ds of daisn 6. further
| udi ng the sap of rermw ng each ¢ |lhﬁ?’f i mparting

ns. 7. The spud of claim6, wherein the step Of rermw ng each chip from

Hol di @mymuMmewmwm&%%ﬂgr it

N dhblgingincshiNo this fubsrase.

3. The: mettiod of claim |, figther;imcluding the atep of bonding the hokding means t6 the substrate,

4. The method of claim 3, wh:dﬂ&choldiugmsubmdadmdnmbsﬂmhymofmdhmvcvdﬂnhu
cuni:lcbyexpommtummmmmhmmwmmmhwdumm;lmm

msimaOﬁheboldmsmﬂmDUV“#*m!dﬁemchlpaulmﬁmndwholdingmcmstnembleunhctdpmbe
removed individually from the holding heuns,

5 The method of claim 4, furtherfincinding the step of applying 2 handiing means w i widing meouns, the
hmﬂxngmbuxngmnpmmUV‘lighuothnUV light ls transmitted through the handling means to cure the
adhestve of the holding mosr

6. Thomlﬂndofdahnﬁ.fmm‘indudmgﬂ:empofmngudmhlp&umlhcholdngmmsbya
rangporting means.
7. The methed of claim 6, whndnthcucpafmvmgndwhp&nmthchuldmgmemmdudumdpmuﬂng

each chip individually over a source ofW lighs.



