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The i nventi a process for performng a wet tinme etch and in
particul ar m\\m\mﬂ\ﬂmw performng a wet tine etch on a mcr

el ectronmechani cgl (NEMS) device. BACKG ROU N D Wt etching OZ@WIMM”W

wafers is conmon y used in many mcro el ectronechani cal devi MW/MI/
thin nmenbranes, cantilever beans, and holes. Chem cals such as peigagsi um
hydr oxi de (KC]—I) sodi um hydr oxi de (Na ,. TMAH and EDB are w dely used in
industry. In forming thin nmembranes on a silicon wafer generally three
critical paraneters need to be considered; precise thickness control,
uniformty of thickness in the entire vvafer, a protection of active devi ces
and netalization from bei ng at \WEFeEIME ETEHKENGhant. I n order to achi eve
preci se thickness, industries have inplenented etch stop technol ogy such as
heavi |y doped p+ | ayer, oxide etch stop and el ectrochem cal etch stop. Al
of t hese RIELDrOF tYVENTPON: conplications in the fabrication of CMOS
integrated circuits and wi dely used CMOS processes. Because of the
conplications in the processes nentioned above tine etching is a best

2l <0 has R ENSH Plattta ﬁaggg%ﬁ&ﬂ“‘ﬁ@ MBS er A partit "g{sﬁﬁggisng
and uni f ﬂf? (9( P/\(I?;{Oer NE A5 Eﬁt'wﬁf Py pnglpeggeétgr CBB’F'ﬁ?It WLE dmes a

nore crit eé’éﬁ ‘factor to control Both the tenperature gradient and the
depl etion of etchant concentration in the bath nmake tinme etching difficult
to CO””%ACKGR%)@EWRY OF INVENTION I't is the object of the invention to
provi de an rnprove ime etching process or to at |east provide the public
with a useful choice. In broad terns in one aspect the invention conprises
an apparatus for etching mcro el ectronmechani cal wafers including an etch
bat h ar r af¥geetahing of sitican avatarsds choiraenly arsed an manyumécrofelectedraechamich|

dei oni sed, wat er ens nmean arran to,determ t he | evel

e o e for, PO Blin PR Brafeh STy g AN Bo b dieM s el g Ja
vat er f eqelfissim apadxide ntéw)deo@tﬁhpmya?&(.a@t<wadrq E o AR Qﬂtdoma &
rotati on neans arranged to rotate the wafer hol der about a horizontal axis,

wher ei n t\mde\habsed holimtbrstrys lar foamgedthin neercbramesl anea ailigcbonabfiet geondérallaf er s
i bet ween t he fers. Preferably the s}glicgd of rotatlon of

h
Itﬂeaw;? \(,avr : SE'C?E PSRRI | Neschriar D6 fof‘ﬁ'ge abiestepd @PséaFrOBE‘o
adj ust ed. fo‘?fn“i’t‘&/agt ¥h|El? SPRALR Whtife WG odf Bt >f CéJtQ/H' \hE’é}

arranged 10 provi de un| orm concentration ct chant when repr eni s |ng
dei oni sednaalieati@nfloimobding pttadiedtlantpercathane i n the etch bath const ant .

In order to achieve precise thickness, industries have implemented etch stop
technology such as heavily doped p+ layer, oxide etch stop and electrochemical
etch stop. All of these technologies pose complications in the fabrication of CMOS

integrated circuits and widely used CMOS processes.

Because of the complications in the processes mentioned above time etching is a
best technique for etching CMOS integrated circuit wafers. However, time etching
also has problems. Using time etching it is hard to control the thickness and
uniformity of wafers. As the wafer size increases uniformity becomes a more critical
factor to control. Both the temperature gradient and the depletion of etchant

concentration in the bath make time etching difficult to control.



Preferably the etchant is potassium hydroxide. Alternatively the etchant
may be sodi um hydroxi de or TMAH Preferably the apparatus further includes
a wafer fixture into which wafers are cl anped before being placed in the
waf er holder. ' -3 Preferably the apparatus further includes nmeans for

| owering the wafer holder into the etch bath. In broad terns in a further
aspect the invention conprises a nethod for etching mcro el ectronechani cal
waf ers including the steps of providiqugn etch bath containing a wafer

hol der and a m xture of etchant and dei'oni sed water, sensing when the

i quid | estegMMARYI®F BUVENITPON fal |l s below a predetermned limt, providing
dei oni sed water to the etch bath when the liquid |evel falls belowthe
predetermined linmt, rotating the mafer hol der around a horizontal axis and

wherein the hoI er.is o accommodaie a plurality of wafers
in a row W tﬁﬂé’g’ E’;‘i f%yl‘ > ABHPROVER RS PIENENG WCB%/QAW R& A
pr ef erredeﬁ%rﬂﬁ? ?tlﬁﬁ b KH@IGEnd apparatus of the invention is

described with reference to the accorrpanyl ng draw ngs by vvay of reference
only and vmth(?: i nt.endi IS a. cut away

oo of A xR ter iR Al b 1B iintelioh RBimarBes i asat Bla kbR N vt o

fixture; &gér cﬁh@éﬁa@rlé’aﬁ3vﬁaﬁ@r‘éﬁnélUGInfgré?ﬂétcﬁfbaimﬁrré!}?ée%rtofddh'wﬁ% \%feF'hB}He‘? 2A.
DETAI LED DESCRI PTION Figure 1 shows a portion of an etch bath 1. Wafers to

be et chechrat & np]ktmed)f ietchaaf and teianisedswater, rsehsdrdaear®. arviifged tbo:ledie'mnaecan be
rai sed and, | o d nto,.etch bath 1 b S of mechani sm 6. The wafer bath

al Iso cont¥heR t ‘% F\Séla?ﬁi i dle regh %’éﬂh?gﬁgg?lﬁé" \ﬂ/aP’I@F@te”i"H“itqiéeVélvdel ment
shown in K @HE@d g'rvétgne el ldr gé'&‘fbcﬁ‘row&%' HQ%ﬁlsEBt\%tgil tgqﬂﬁc&gﬁe

notor is desig to rotate t cogs at constant om cog

is attac hedatt(m meﬁmr adﬂﬂrlgﬂ!drtoﬁomthe)tvafe@&o‘#ﬁr@bohohdﬁ)lhzantaTlesﬁV\ﬁhhré)ﬂt h
al so i ncl udes#g Italc% _sensorgz, and a dej oni sed wat er feeder (not shown).
I'n one entbscw hth isaERNBed fio Acsemmadatfapldratity efMalers in i v (Wt

shown) . THE OBLRY énsthQQNV‘QEEd by an external power source (not shown). The
power source may Be any sui'tabl e power source. Alternatively a different
nmeans nmay be used to rotate the wafer hol der.

Preferably the speed of rotation of the wafer holder is constant.

Preferably the rotation period can be adjusted.

Preferably the apparatus further includes a circulation pump arranged to provide
uniform concentration of etchant when replenishing deionised water and to keep

the temperature in the etch bath constant.

Preferably the etchant is potassium hydroxide. Alternatively the etchant may be
sodium hydroxide or TMAH.

Preferably the apparatus further includes a wafer fixture into which wafers are

clamped before being placed in the wafer holder.



The notor can be arranged to provide different periods of rotation to the
cogs and thus to the wafer holder. Different rotations periods are used as
the.uniformty and thickness requirenments of the etched wafers differ. This
provides flexibility to the wet etch system The notor may be controll ed by
a control device (such as a mcroprocessor) that allows a user to set the
rotati on speed of the wafer hol der, and hence the notor speed. The user may
al so be able to specify the tinme during which the wafer holder is rotated.
For exanple a user may set the rotation speed of the wafer holder to 3 rpm
and the tine for rotation to 3 mnutes. Alternatively different nmeans may
be used to set the speed and tinme of rotation. Wafer holder 2 is designed
to hol d tRreferalslertbe japparatusiuiihen inghudessmpansiies lowatng ke svafermheldamirdes ar e
hel d verﬁhca%ag qu t he spaces allow the flow of etchant between the wafers
so that eacht ?% "is subjected to substantially the same conditions as al
the other wafers. The wafer holder also includes spaces in the top, bottom
and sides of the holder to further pronote the flow of etchant around the
waf ers. Tihebnatieterslinler furthearaspedettietioverticat eomiprises hemethiodt fooretdiingogs 5

about a horizontal axis.. -5 chani sm 6 may, be suyi .t abl e mechanj sm
That acsi D<o HeChamBriAical WalE's WOy e S1eDhor aBFOIEod (e R bat h.
Mechani s I r-an i i ali er

ol dor 2 g AT E ¥ AHTEE hRRIGPInANG Rl &7 Sk Bl eiBhised Teltty rentfBeel o
li quid i nwherme tled Ghuichlelel inethel etsle bathr falls ibelaaw agirgdetetrninedslasi, plwidieg t he

l evel of liquid in the bath has fallen bel ow a predeterm ned | ower |evel
The | eveldeigpised watef| g H}%ﬁﬁ@'@dg@% Jears thandiowist lenel Al belpW ithei d i n

the bath fagefRARMEA; itPFo‘?%ﬁ#g{h%‘»OﬁgE HEIREF an‘o%\‘.ﬂ!a h(g‘?é’oﬂtalsa%‘@é% WhiZRn be
connected to a controller operates a del oni sed water feeder In
response the whfer ihdfderas iaprangéd anachemhidate agslamlity bf walersliaverowenar
detects the lower liquid | evel the controller may send a signal to the

dei oni sedsPagE BEIWessHEE wafetsegi n f eedi ng dei oni sed water into the etch bath.
When the | evel sensor 7 detects the upper liquid |level the controller may
send a signal to the deionised water feeder the stop feeding deioni sed

wat er i ntBRIEFDESCRIPTRON. OF BRAVMRIGSensor may be any suitable sensor and
is not limted in placenent to the position shown in Figure 1. In another
enbodi nent the | evel sensor only detects the lower liquid | evel and an
overflow |s provided at the upper.liquid level so that any excess liquid

{1 ovs_outcREY P8R, Wi i N R % ol e UG TaR e
the | owerdgscebpd Wil Eferienge o Hi 8F9QRPPaRYiNg VRS IRYNWRY tQF releEenssi Y sed
wat er f eedfut witbopeiotengbng i Belimikngriniwhieh:t he etch bath. In this embodi ment
either the controller sends a stop signal to the deionised water feeder
after a prigdet eisd ogchviass vied ¢frantdieh Bethodstitiethweation; f eeder arranged to stop
feedi ng deionised water to the etch bath after a predeterm ned period of

time. Theg; t hrer.. i : . irculation pu arranged to pu
CriEh 2R AWHTHG bt TS whidf fikilfe; B purp g purp

the Iiqui I's pronotes etchant flowin the etch bath

and assi st.s i n.reduci -6 the t eratur.e, gradient within the etch bath.
The ci rcu'}'ﬁt"ieo%é s ﬂ%yfrmtqugvaf!%ﬁ&urwofﬁg%r?ﬁé. etch bath or may use an

overflow as the inlet. In use, one the wafers and wafer hol der are i mersed
in I'iquidn he notor is operated to begin rotation of the
waf er hoIBE?A“?Egﬁﬁg?gpﬁﬂgnipeed can be set and the notor is arranged to
rotate the wafer holder at the constant set rotation speed. As the wafer

hol der rotates the liquid in the etch bath noves around the bath and around
t he waf er&igure 1 peowaR®OrtHRN gban etrhdativ e Vaferoto be gighed areplaged ewakgrh

assists ipn redugin te r radient . wi,it hi n, t he et th _.ln a

i an t e ufir L L feRfE S pRRRE R 2R sty i, o8 Bt &t Shan
(such as KPhsedadtHmelViisar 6 EDBhe ansfef ®atiatsedcomhi) ass eotBtiod dehreedfironi sed
wat er evaporates. As this occurs the liquid level in the etch bath

decr easestotatfngn thehavaferge| Ins s emhgdireents shaven |ingigdre dvible tatatinn gevice

pr edet er mi ned, | evel dei oni sed_ wat ey feeder is activated and dei oni sed
hater | G FEOtPRS SRR o HATBler i e ortE fisf gl 3 cOREM n ¢ he
bath. The dei oni sed water feeder may either stop feeding water to the etch
bath after a predeterm ned anount of tinme or may be shut off when the |evel
sensor detects the liquid level in the bath at an upper level. By rotating
t he wafer hol der and by optional use of a circulation punp the liquid in
the etch bath noves around the bath. This reduces the tenperature gradient
in the bath which assists in providing a consistent etch rate over the

waf er. Keeping the level of fluid in the bath above a predeterm ned | evel
by the addition of deionised water as the | evel drops assists in keeping

o, Y " N e T Y .



-7 holder containing the wafer is |lowered into the etch bath in which the
etchant is KOH The wafer holder is rotated at a constant speed of 7.5 rpm
for.1 mnute foll owi ng which the wafer holder is renoved fromthe etch
bath. The wafer fixture is then washed in a washing solution to renove any
remai ni ng etchant. This process evenly etched the beamin the wafer.

Fi gures 2A and 2B show a wafer fixture for holding wafers before the wafers
are placed in the wafer holder and etch bath. The wafer fixture of Figures
2A and 2B is arranged to cater for high tenperature etching. Figure 2A
shows the back of the wafer fixture and Figure 2B shows the front of the
wafer fixture. The back of the wafer fixture, shown in Figure 2A includes a
back pl atspegd, Ehepbattamni cog f attaobed wo egaféoholddeaZpand 2otated wafter ohleves 23
and 24. These %rg ﬁh mn_ig the cross-sectional, view at the bq%tgn1of Fi gure
2A. The b b2l dnclyfesy) adlfyelssansondaidndt a dleiqnizase watprt KgdealIOtof t he

vafer. GHeu. 4 8l efthodiBet fRNGIER Hath ARGOMERARL & Cri|Ifeh pliRfh fid: N9S

prevent etching Trom seeplng roug IXture to t waf er

that may shomirgi n CMOS circuits. Figure 2A shows 16 apertures for clanps to
clanp the two portions of the wafer fixture together. Preferably the clanps
are screws but alternatively different clanps nay be used. Figure 2B shows

the front o) r.fl The fr I i n s a_central
aper tur e, T ofords ple® bE an oo b RSBl PTG B3P oGR8 L%
al so showhay betdhy ditabke sGWei sointe.ViARatrativelyea Bt rRéarfsi raby ®edBed tHe
central aperture in the front plate 25 provides the opening for the face of

t he waf errotae e watendeldetr oove 26 is arranged to acconmpdate an O-ring.
Again the Oring acts as a barrier to prevent the etchant from seeping
t hrough the fixture and g_ etching surfaces of the wafer other than the

front surfRemotdmcatBe GRAABEITRS brdvide Hﬁfb@éntmrod%firaﬁﬁoﬁitbtt'h@&ogaahap of
the wafer, takes up a space of snmon the wafer with respect to the edge of

it so as thos hmtherivater heddgr. dDifferenteotations perfieds arerused astthe unidbemity angl aced
bet ween the plates so that fhe surface of e wafer to be_etched is in the
central afglﬁl‘gﬁ?sere&f"r?ﬁ@“%r B%Ehep?tﬁit“’e‘fwﬂﬁ%’s ﬁﬁ&re%'sﬂ?‘éﬁﬁégeé'g’nitﬁéf’ tBeing 26
conpl et el\)éetsﬁfcﬁowﬂégﬁn.pame %othg‘r?n{}/aﬁg QntloNBd VB %rCCSrRrOtP%é(?i(%;FStQIEhI eat Vo

pl ates are then clanped toget sing screws, or nuts an rough

t he aper tmicsprotbhssovahar alfowd aiueer ts sehthe notaivedpead tdfiehevaiagir Hudlleleand The
foregoi ng describes the invention including preferred forns thereof.
Al t er at i d¥CgriBe MRIPE tRAEC: o wser Mmay) alebe Bhledaspeent Hestims duringavhisht he

art -are | g aDGeRrnbuda: [AGRLPOFG SAnBIEN OsdHfiay S@ARe16LRRN dRedeliigd bY

t he acconpanying ¢
wafer holder to 3 rpm and the time for rotation to 3 minutes. Alternatively different

means may be used to set the speed and time of rotation.

Wafer holder 2 is designed to hold the wafers in a row with spaces between each
wafer. The wafers are held vertically and the spaces allow the flow of etchant
between the wafers so that each wafer is subjected to substantially the same
conditions as all the other wafers. The wafer holder also includes spaces in the top,
bottom and sides of the holder to further promote the flow of etchant around the
wafers. The wafer holder is arranged to rotate with the rotation of cogs 5 about a

horizontal axis.



_g_ CLAIMS 1. An apparatus for etching mcro el ectromechanical wafers
i ncl udi ng: an etch bath arranged to contain a wafer holder and a m xture of
et chant "and dei oni sed water, sensor neans arranged to determ ne when the
level of liquid in the etch bath falls below a predeterm ned |evel, a
dei oni sed water feeder arranged to provide deionised water to the etch
bath, rotation neans arranged to rotate the wafer hol der about a horizontal
axis, wherein the wafer holder is arrg@ged to accommodate a plurality of
wafers in a row with space between the“wafers. 2. An apparatus for etching
m cro el ectronmechanical wafers as clainmed in claim1 wherein the speed of
rotation of the wafer holder is constant. 3. An apparatus for etching mcro
el ect r onedbeministh Gahay sheaang| suitabte imeahianism 1hatr assistd im 2hahpelacing the
aratus for

RN AR N SRS S N T e ST
o e BB AU TG AU b o e o for
el ectromechani cal wafers as clained in any one of clains 1 to 4 further
b Y e Starf is used to assess the fevel of Ifauid i the etah bath. "Cevel sensar 7P 20¢¢
arranged to assess whether the level of liquid in the bath has fallen below a
predetermined lower level. The level sensor is also arranged to assess whether the
level of liquid in the bath has reached a predetermined upper level. Level sensor 7
may be connected to a controller that operates a deionised water feeder in response
to the indications from the level sensor. If the level sensor detects the lower liquid
level the controller may send a signal to the deionised water feeder to begin feeding
deionised water into the etch bath. When the level sensor 7 detects the upper
liquid level the controller may send a signal to the Qeionised water feeder the stop
feeding deionised water into the etch bath. The level sensor may be any suitable

sensor and is not limited in placement to the position shown in Figure 1.

In another embodiment the level sensor only detects the lower liquid level and an
overflow is provided at the upper liquid level so that any excess liquid flows out the
overflow. In this embodiment when the level sensor detects the lower liquid level
the controller may send a signal to the deionised water feeder to feed deionised
water into the etch bath. In this embodiment either the controller sends a stop
signal to the deionised water feeder after a predetermined period or the deionised
water feeder arranged to stop feeding deionised water to the etch bath after a

predetermined period of time.

The etch bath may further include a circulation pump arranged to pump the liquid

in the etch bath. This promotes etchant flow in the etch bath and assists in reducing



-10 6. An apparatus for etching mcro el ectronechanical wafers as cl ai ned
in any one of clains 1 to 5 further including neans to | ower the wafer

hol der into the etch bath. 7. An apparatus for etching mcro

el ectronmechani cal wafers as clainmed in any one of clainms 1 to 6 wherein the
etchant is potassium hydroxide. 8. An apparatus for etching mcro

el ectronechani cal wafers as clained in any one of clains 1 to 6 wherein the
etchant is sodi um hydroxide. 9. An app%r_at us for etching mcro

el ectromechani cal wafers as clained in“any one of clains 1 to 6 wherein the
etchant is TMAH 10. An apparatus for etching mcro el ectromechani cal
wafers as clainmed in any one of clains 1 to 6 wherein the etchant is EDB.
11. A netthedemperatgrehgradient wvithire thec etcbrimtinafiheatironddtionspumplroay hgve lite st eps

of : providing .an etch bath containing a wafer holder and a m xture of
et chant a‘ﬁl)etgf\é'ﬁﬂﬂiﬂ%%ﬁt or %Mﬁsﬁj‘ﬂ\ﬂ’@ hes Hleq'l',?feﬂ- level in the etch bath

falls below a predetermned Iimt, providing deionised water to the etch
bath when the liquid | evel falls below the predetermned limt, rotating
t he waf erinhglefene diowatkbra ahdwafemhalteraxies manersedh a1 Bynidtihahaatdr bitbltder s
arranged to accommpdate a plurality of wafers in a row with space between
t he waf errgotor is operated to begin rotation of the wafer holder. The rotation speed can be
set and the motor is arranged to rotate the wafer holder at the constant set rotation
speed. As the wafer holder rotates the liquid in the etch bath moves around the
bath and around the wafers in the wafer holder. The movement of liquid around
the bath assists in reducing any temperature gradient within the etch bath. In a high
temperature etching bath where the etching liquid contains and etchant (such as
KOH, NaOH, TMAH or EDB) and deionised water, some of the deionised water
evaporates. As this occurs the liquid level in the etch bath decreases. When the
level sensor detects the liquid level below a predetermined level a deionised water
feeder is activated and deionised water is added to the etchant bath to increase the
level of liquid in the bath. The deionised water feeder may either stop feeding
water to the etch bath after a predetermined amount of time or may be shut off

when the level sensor detects the liquid level in the bath at an upper level.

By rotating the wafer holder and by optional use of a circulation pump the liquid in
the etch bath moves around the bath. This reduces the temperature gradient in the
bath which assists in providing a consistent etch rate over the wafer. Keeping the
level of fluid in the bath above a predetermined level by the addition of deionised

water as the level drops assists in keeping the concentration of the etchant constant.

A wafer onto which a cantilevered beam is to be etched is clamped into the wafer
fixture before being placed in the wafer holder. The silicon wafer includes areas
that have been covered by silicon nitride (SIN) that is not etched by the etchant and

areas not covered by silicon nitride that will be etched by the etchant. The wafer



-11 12. A nethod for etching mcro el ectromechanical wafers as clained in
claim 1l including the step of rotating the wafer hol der at a constant
speed. 13. A nethod for etching mcro el ectronechanical wafers as cl ai ned
in claim1l or claim12 wherein the rotation period of the wafer hol der can
be adjusted. 14. A nethod for etching mcro el ectronechani cal wafers as
claimed in any one of clains 11 to 13 further including a circulation punp
arranged to provide uniformconcentration of etchant. 15. A nmethod for
etching mcro el ectromechani cal wafers’as clained in any one of clains 11
to 14 further including the step of clanping the wafers into a wafer
fixture before placing the wafers in the wafer holder. 16. A nethod for

et chi ng radder edrtainingrtiuh aaferals lomkedsinds thé @ianelathninawhiantheoétcharstiiss 11

to 15 fur i.ncl udj n ans to | ower the wafer holder intqQ the etch bath.
17 1A retRaH- JREQH el O JORER T et AT CREEAd o 80 JPall AN any
one of ¢l @)iBRirg whitch' the\EfePhBIden s ROVl réim 1RO'RIPHANM MUY Rl Fixeih. A
met hod for etching mcro electromechanical wafers as clained In any one of
cl ai ns 1listthed 6washedeim at hasleing hahatiors ts adimave hardr eerndimingl @ichantet Tieid f or
etching mcro elec rorrgae#‘ni cal wafers as clainmed in any one of clainms 11
to 16 wheMeressiaYenly: etehed thedoeppnia the wafer.oo. A net hod for etching micro

el ectronmechani cal wafers as clained in any

Figures 2A and 2B show a wafer fixture for holding wafers before the wafers are
placed in the wafer holder and etch bath. The wafer fixture of Figures 2A and 2B is
arranged to cater for high temperature etching. Figure 2A shows the back of the
wafer fixture and Figure 2B shows the front of the wafer fixture.

The back of the wafer fixture, shown in Figure 2A includes a back plate 21, a
plurality of apertures for clamps 22 and two grooves 23 and 24. These are shown in

the cross-sectional view at the bottom of Figure 2A.

The back plate 21 is solid and sits against or close to the back of the wafer. Grooves
23 and 24 are arranged to accommodate O-rings. The O-rings prevent etching from
seeping through the fixture to the back of the wafer that may contain CMOS circuits.
Figure 2A shows 16 apertures for clamps to clamp the two portions of the wafer
fixture together. Preferably the clamps are screws but alternatively different clamps

may be used.

Figure 2B shows the front plate of the wafer fixture. The front plate includes a
central aperture, a plurality of apertures for clamps 22, and groove 26. These are

also shown in the cross-sectional view at the bottom of Figure 2B.

The central aperture in the front plate 25 provides the opening for the face of the
wafer to be etched. Groove 26 is arranged to accommodate an O-ring. Again the

O-ring acts as a barrier to prevent the etchant from seeping through the fixture and



one of clains 11 to 16 wherein the etchant is EDB. .As@A . Al . A AE
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In use the wafer is placed between the plates so that the surface of the wafer to be

etched is in the central aperture of the front plate. The plate is arranged so that O-

ring 26 completely surrounds part of the face of the wafer to be etched. The two

plates are then clamped together using screws, or nuts and bolts through the

apertures. The wafer fixture is then placed in the wafer holder.

The foregoing describes the invention including preferred forms thereof. Alterations
and modifications as will be obvious to those skilled in the art are intended to be

incorporated within the scope hereof as defined by the accompanying claims.
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-9.
CLAIMS

1. An apparatus for etching micro electromechanical wafers including:

an etch bath arranged to contain a wafer holder and a mixture of etchant and
deionised water,

sensor means arranged to determine when the level of liquid in the etch bath
falls below a predetermined level,

a deionised water feeder arranged to provide deionised water to the etch
bath,

rotation means arranged to rotate the wafer holder about a horizontal axis,
wherein

the wafer holder is arranged to accommodate a plurality of wafers in a row

with space between the wafers.

2. An apparatus for etching micro electromechanical wafers as claimed in claim

1 wherein the speed of rotation of the wafer holder is constant.

3. An apparatus for etching micro electromechanical wafers as claimed in claim

1 or claim 2 wherein the rotation period of the wafer holder can be adjusted.

4. An apparatus for etching micro electromechanical wafers as claimed in any
one of claims 1 to 3 further including a circulation pump arranged to provide

uniform concentration of etchant.

5. An apparatus for etching micro electromechanical wafers as claimed in any
one of claims 1 to 4 further including a wafer fixture into which wafers are clamped

before being placed in the wafer holder.
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6. An apparatus for etching micro electromechanical wafers as claimed in any
one of claims 1 to 5 further including means to lower the wafer holder into the etch
bath.

7. An apparatus for etching micro electromechanical wafers as claimed in any

one of claims 1 to 6 wherein the etchant is potassium hydroxide.

8. An apparatus for etching micro electromechanical wafers as claimed in any

one of claims 1 to 6 wherein the etchant is sodium hydroxide.

9. An apparatus for etching micro electromechanical wafers as claimed in any

one of claims 1 to 6 wherein the etchant is TMAH.

10.  An apparatus for etching micro electromechanical wafers as claimed in any

one of claims 1 to 6 wherein the etchant is EDB.

11. A method for etching micro electromechanical wafers including the steps of:

providing an etch bath containing a wafer holder and a mixture of etchant
and deionised water,

sensing when the liquid level in the etch bath falls below a predetermined
limit,

providing deionised water to the etch bath when the liquid level falls below
the predetermined limit,

rotating the wafer holder around a horizontal axis and wherein

the wafer holder is arranged to accommodate a plurality of wafers in a row

with space between the wafers.
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12. A method for etching micro electromechanical wafers as claimed in claim 11

including the step of rotating the wafer holder at a constant speed.

13. A method for etching micro electromechanical wafers as claimed in claim 11

or claim 12 wherein the rotation period of the wafer holder can be adjusted.

14. A method for etching micro electromechanical wafers as claimed in any one
of claims 11 to 13 further including a circulation pump arranged to provide uniform

concentration of etchant.

15. A method for etching micro electromechanical wafers as claimed in any one
of claims 11 to 14 further including the step of clamping the wafers into a wafer

fixture before placing the wafers in the wafer holder.

16. A method for etching micro electromechanical wafers as claimed in any one

of claims 11 to 15 further including means to lower the wafer holder into the etch
bath.

17. A method for etching micro electromechanical wafers as claimed in any one

of claims 11 to 16 wherein the etchant is potassium hydroxide.

18. A method for etching micro electromechanical wafers as claimed in any one

of claims 11 to 16 wherein the etchant is sodium hydroxide.

19. A method for etching micro electromechanical wafers as claimed in any one

of claims 11 to 16 wherein the etchant is TMAH.
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