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5 The invention relates to the fabrication of a diaphragnm3 @&adbér2006
particular to the fabrication of a sensor having a nmenbrane with a
relatively thick central diaphragmregion surrounded by a relatively
thin suspension regi on. BACKGROUND 10 The invention has application to
acousti ¢t ransduceg apraiC ATRIQRIP AR EMINIS O BSSHRR @S ducer s
fabricated froma SITfcon warer and Tncorporati g draphragns. Such
sensors can utilise piezo-electric or piezo-resistive elenents to
conver V. thin diaphragmto an electrical signal. O her
forns ?ﬂhmggrwaéﬁachanges i n capaci tance 15 between a noveabl e

di aphragm pl ate and a fixed back plate. The di aphragmincl udes a
conductive electrode and is attached to a relatively flexible support or
suspendiberinyemtibe relateT ethe febriqatiat ©f awlvphiagal, sad im phutidelar to the falrixtative

electrode, is attached to a relatively rigid support and generally

" ncl ud@d &SAISOR FaYiER & memReny with girelatydhy fhick pepigaLiipplieet resioh MtEouded out
of the Wi eRfRely H6AYSIJRsiBh BRpPdH. € on the diaphragm causes it to deflect
and thereby 20 change 't he capacitance of the electrode structure. The -
change is capacitance is processed to provide an electrical signal
repres ' ﬂi}f he change in acoustic pressure. Suitable sensor
diaphrjgéék#§§@ elatively rigid central diaphragm portion surrounded
by jpa relatively flexible or conpliant suspension portion. Wen the

di aphragmis.to be 25 fabricated froma honogenous nonolithic nateri al
~such a nveitiosn hesa eipplicatipe toj ggoystam drangdwepdisi antmisoenhoness andnpteesure

L r ovi ded ortioens havin i fferent thicknesses.,. United at es Pat ent
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diaphragm to an electrical signal. Other forms of sensors rely on changes in capacitance
15  between a moveable diaphragm plate and a fixed back plate. The diaphragm includes a
conductive electrode and is attached to a relatively flexible support or suspension member.
The back plate, which also includes a conductive electrode, is attached to a relatively rigid
support and generally includes one or more acoustic holes that allow air to flow into and-
out of the air-gap. VAcoustic pressure on the diaphragm causes it to deflect and thereby
20 change the capacitance of the electrode structure. The change is capacitance is processed

to provide an electrical signal representative of the change in acoustic pressure.

Suitable sensor diaphragms have a relatively rigid central diaphragm portion surrounded by
a relatively flexible or compliant suspension portion. When the diaphragm is to be
25  fabricated from a homogenous monolithic material such as a silicon wafer, the rigid and

compliant portions can be provided by portions having different thicknesses.

United States Patent No. 4,236,137 describes a pressure transducer with a diaphragm

having a central boss of trapezoidal cross section surrounded by a continuous groove.
30  Piezo-resistive sensors are formed on one surface of a silicon wafer from which the

diaphragm is fabricated. An oxide layer formed on the other surface of the wafer is

patterned and masked to expose the groove region for anisotropic etching.



30 Piezo-resistive sensors are forned on one surface of a silicon wafer
fromwhich the diaphragmis fabricated. An oxide |ayer foi3€dtaber 20(

ot her surface of the wafer is patterned and nasked to expose the groove
region for anisotropic etching. I 13 Cctober 2006 United States Patent
No. 5,068,203 describes the fabrication of a nmenbrane or di aphragm
having a relatively thicker central region bordered by relatively thinner

suspensi_on regions i iC iezo-resistors are forned. Fabrication is
by for rﬁm&dsﬁetﬁﬁe& @ﬁtea&ﬂaﬁgég?& déseribaths TRbrication 02 SAMEERE SLBEPWALE.
Epi t axi1ak::Si J 1R} LG : A _gaps
ot woer 2 B el abg et nlee It b AR by Lol e it Snepeh DM 00
of epiihaxiiel ped-resimtorsnsr foyinnd) Fhleriaakibnlés B¢ forpsng diticax bxide Isaipe ronfamened
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describe a pressure transducer hayin i ezo-resjstive sensing elenents
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ceent r al CTIRRElEs tetB?Bﬁl ©5B'PSur r ounded by a thinner portion which is said to
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15 the sensing elements is etched to define relatively thin active diaphragm regions bordering

a relatively thick central diaphragm region.

United States Patent No. 5,888;412 describes a sensor fabricated using a silicon wafer'
substrate. The sensor has a diaphragm with a thick, preferably central, boss region
20  surrounded by a thinner portion which is said to reduce non-linearities without reducing
sensitivity. A cavity is etched in one side of the silicon wafer and a silicon diaphragm

layer is formed on that side of the wafer to surround and fill the cavity. The upper surface

of the diaphragm layer is then planarised. The layer has a plane upper surface and a lower
profile having a thicker central boss surrounded by a relatively thin border portion. A
25  cavity is then etched in the backside of the silicoﬁ wafer to extend right through to the
embossed underside of the planarised diaphragm layer. The embossed diaphragm is thus

suspended over the cavity in the silicon wafer by the relatively thin border.

This prior art does not show the fabrication of a diaphragm by a two-step etching process
30 using a first dry etch followed by a wet etch.



profile having a thicker central boss surrounded by a relatively thin
border portion. A 25 cavity is then etched in the backsi de3 gltdbBe2®d | con
wafer to extend right through to the enbossed underside of the

pl anari sed di aphragm | ayer. The enbossed di aphragmis thus suspended
over the cavity in the silicon wafer by the relatively thin border. This
prior Yn@g fﬁNf abrication of a diaphragmby a two-step

et chi ng proces gu3| ng a first dry etch followed by a wet etch. 2 13
Oct ober 2006 SUMVARY OF INVENTION It is an object of the invention to

provi de, a net hod of fabricating a, menbrane having a relatively thick
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t hi 6k mmmelbastphoarpderthgpuhslmgwmlmamwfnbdmdmd by a rel at| vely thin
suspension region, or to at |east provide the public wth a useful
choice. 10 In broad terns a first aspect the invention may be said to be
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first € @ned etch resist layer on the nitride |ayer, the first resist
| ayer 5y Ut SBPIRi de” | ayer at a first region; (c) etching and
rengvi ng the nitride layer at the first regl on; (d) form' ng a second
pattern [ r t
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ytng aS orming a layer o? 51Bcon nitride on a first face of a wafer of silicon;

(b) forming a first patterned etch resist layer on the nitride layer, the first resist layer
15 - exposing the nitride layer at a first region;

(c) etching and removing the nitride layer at the first region;

(d) forming a. second patterned etch resist layer on the first face of the silicon wafer
inside the first region, the second resist layer exposing the first face of the silicon
wafer at a suspension region inside the first region and overlying the first face of

20 the silicon wafer at a diaphragm region bordered by the suspension region; and

(e) etching the first face of the silicon wafer at the suspension region so that the

thickness of the silicon wafer at the suspension region is less than that at the

s/ diaphragm region.

25  The etching of the first face of the silicon wafer at the suspension region may use a deep

reactive ion etch (DRIE) followed by a wet etch.
The DRIE may be to a depth of approximately 10pm.
30  The wet etch may use potassium hydroxide.

The thickness of the nitride layer formed in step (a) may be approximately 500 nm.



20 the silicon wafer at a di aphragmregi on bordered by the suspension
region; and (e) etching the first face of the silicon wafigrOabbdr2006
suspensi on region so that the thickness of the silicon wafer at the
suspension region is less than that at the diaphragmregion. 25 The
etching of the first face of the silicon wafer at the suspension region
may use a deep reactive ion etch (DRIE) followed by a wet etch. The DRI E
may be to a depth of approximately 10(err)m 3o The wet etch may use

pot assiAyehs @ne of de resiyidayeri @Ry be 8 pbototihsistiayarihdeink aythickfiess pBd i n st ep

(a) may ] ely 500 nm 3 13 October 2006 At |east one of the
resi st ?Pg’g%’%g‘g{ﬁ&?' d photo-resist layer having a thickness of .

approximately 2.5 pm 5 The di aphragmregi on nay be conpl etely surrounded
by the suspension region. At |east one piezo-resistive elenment may be

f or fed D dipphrags segion mes befcompletely sircomded by the susprpsipngegion.on of t he at
| east one piezo-resistive elenment may overlie a portion of the

suspension region. 10 A netal bond pad may be forned over the, or each

r espect AvRastphe plezé-essistive CRnene iR be forlt oitth@keddAd thcB ¥ theSHlYcoRBvafer,
alumnium 15 In broad ternms a second aspect the invention nmay be said to
be a dizndrrragHenelthe atleast ona piczeaesiwive clament siay oveuiewdiogionsf thte et hod

of the fj . with or without any of the options of the first
aspect ,deﬁezﬁlc??%gﬁ?%gm structure having a relatively thick di aphragm

~portoi on at said di aphragm region, the diaphragm portion being supported

by a relatively_ thin suspension {Jhorti on at saj d suspension region.
o A metal bond pad may be formed over the, or each respective, piezo-resistive element.

The metal bond pads may be aluminium.

15 In broad terms a second aspect the invention may be said to be a diaphragm structure
fabricated from a silicon wafer by the method of the first aspect with or without any of the
options of the first aspect, the diaphragm structure having a relatively thick diaphragm
portion at said diaphragm region, the diaphragm portion being supportéd by a relatively
thin suspension portion at said suspension region.

20
The diaphragm portion may be completely surrounded by the suspension portion.

At least one piezo-resistive element may be formed on the second face of the silicon wafer,
and a portion of the at least one piezo-resistive element may overlie a portion of said

25  suspension portion.
A metal bond pad may be formed over the, or each respective, piezo-resistive element.

The metal bond pads may be aluminium.
30
The invention may further be said to consist in any alternative combination of parts or

features mentioned herein or shown in the accompanying drawings. Known equivalents of



20 The di aphragm portion may be conpl etely surrounded by the suspension
portion. At |east one piezo-resistive elenment may be foredcabet D@6second
face of the silicon wafer, and a portion of the at |east one

pi ezo-resistive elenment may overlie a portion of said 25 suspension
portion. A nmetal bond pad nay be forned over the, or each respective,
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invention may further be said to corqms I n any aPternatlve conbi nati on
of par tiscloded. f eat ures nmentioned herein or shown in the acconpanying

drawi ngs. Known equi valents of 4 13 Cctober 2006 these parts or
features which are not expressly set out are neverthel ess deened to be

I ncl udesRTIBRDER AEPFRON DD RAWRNKNGS 5 A preferred enbodi ment of the
i nvention wll now be described, by way of exanple only and w thout
inténding to be limting, with reference to the draw ngs of which: Figure

1 shows, a siligco fer, with.nitride.and resist.|layers formed op one
face,  ApgrEbotfmste haibientiot sl Baw & P Sy DkowaN o amP ey

Ni 1ri deynli §@lout n@nblingUh Be HnSHRYSvit RIS R 0 Mol dtaRines 8F $hidhayer patterned
for formng the diaphragm Figure 4 shows the water after a first dry

etch step, angurilghows b sdiconsvatdrovithatitridesint eesist layecoiodnedon ebe facst ep.
DETAI LED DE Elgdrep lsgc}lwgﬁlewgerp e'r:%a eEntl)inEI\él?f 5 clzhlwrllng(-)rf thé' gitride layer. |
10 Figure 3 shows the wafer with a resist layer patterned for forming the diaphragm,

Figure 4 shows the wafer after a first dry etch Step, and

Figure 5 shows the wafer after a second wet etch step.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT Y

15
Referring to the drawings it will be appreciated that fabrication of an embossed silicon
diaphragm may be implemented, according to the current invention, in various ways. The
following embodiment is described by way of example only. It is also to be understood
that the elements of the figures, and particularly the thickness of the layers, are not shown

20  to the same scale.

Figure 1 shows a silicon wafer 1 having a first face 2 and a second face 3. Piezo-resistive

elements 4 are formed in the second face. Bond or connection pads 5 are formed over the
piezo-resistive elements for the purposes of making electrical connection to the piezo-
25  resistive elements. The connection pads5 are typically made of metal, preferably

aluminium.

A silicon nitride layer 6 is formed on the first face 2. In one preferred embodiment the
nitride layer is 500 nm thick. A first photo-sensitive etch resist layer 7 is formed over the

30  nitride layer. In the preferred embodiment the first resist layer is 2.5 pm thick.



Referring to the drawngs it will be appreciated that fabrication of an
enbossed silicon diaphragm nmay be inpl enented, accordi ng3ietddee200s r ent

i nvention, in various ways. The follow ng enbodinent is described by way
of exanple only. It is also to be understood that the elenents of the
figures, and particularly the thickness of the |ayers, are not shown 20
to theTsan@uiieahger 6k ggﬁ@.néd SPUELA Bidd WONKNGEE bh&tot}ﬁé{ﬁrlgclﬁliideﬁ,s trpkace 2
and a second face 3. Piezo-resistive elenents 4 are forned inh the second
face. Bovidewnst laxmidds phoiegisatisally axpostdiae thask petterhand phevdsvelopedt iThe

| ts .for the f ki lLectrical tion to the pi 25
Fesi ot MBSt BehFRRERvely sl A aeiC s mafErmel BRRRH tre” b Svissr
pref er @l first Rl Do kHEBiliANSIATELD Bt dYifst d& el 38E@6n & ab Shdvai HEd

ﬁ‘%zt'he first
face 2. In one preferred enbodinent the nitride layer is 500 rimthick.
A fPrst photo-sensitive etch resist layer 7 is forned over the 30

itrid _.lLn th f. d .enbadi he .fi i st | is 2.5
m t i ool i nigide [od6r OhE SL R RRRA I ol 18 shit ot 88, b rioabEnea
usi ng pelérnkd pMétoRBR v @EK rdsRE HYe 19 @5 forthBe on fthd Hist FRS I0Fkhd ANEIn Wafes

phot ogr aphi cal |y exposed to a mask pattern and then devel oped. The
ni tri déndidsythe fizst reeen, seishewn sl Kigeeched e eeanshresise layar P 68 metierned g0

resi st | aver XPQs the.first.face 2 of the sil.icon.wafer, 1.at a
[oeLe! sepiRund A BEPISE b/l Rheet 198 o s¥oeldifh Biod B0 W Tre il o
hagobeegripas}! whikeebvaridg electetifaas 2jat 8 ldifphfphd RebnallowRichas Bederd by the
patterned photo-sensitive etch resist layer 9 is forned on the first face

of t he saspengemraggnel0. Indle prefarrrd empbodimert fhepsecongresinlaierin 2 £igulicls.  The
~gecond resist layer 9 is patterned to expose the first face 2 of the
silicon wafer 1 at a suspension region 10 inside the first 10 regi on 8,
whi | e dbedirstrfged hef the siicoh aederd Rietched tapighahmpaitgnedfidsi and secbnd gesist

bordered by_the . . .
?ayersy 7,9 to thin the wafer 1 at the suspension region 10 by a two-step etch process.

15
Figure 4 shows the wafer after the first step of the two-step etch process. The first etch step
is a dry etch. In the preferred embodiment this etch is made using a deep reactive ion etch
(DRIE), and preferably to a depth of 10 pm. -

20  Figure 5 shows the wafer 1 after the second step of the two-step etch process. The second
etch step is a wet etch of the first face 2 of the silicon wafer 1. The etchant does not need

to be applied to the second wafer face 3 which can be protected by any suitable means, for

example by covering with a resist layer or by sealing the wafer in an etchant vessel to
expose only the first face 2 to the etchant. In the preferred embodiment the etchant used in
25  this wet etch is potassium hydroxide (KOH). The nitride layer 6 provides a patterned etch
resist for the second wet etch step, allowing the bossed diaphragm and suspension regions

to be etched while the surrounding wafer retains its original thickness.

The first and second resist layers 7, 9 may be removed prior to the second etch step of the

30  two-step etch process. Alternatively, the first and second resist layers 7, 9 may be removed
by the etchant used in the second etch of the two-step etch process, during the second etch
step. | '



a suspension region 10. In the preferred enbodi nent the second resi st
layer is 2.5 mthick. The first face 2 of the silicon waf@&ctdbet 20@t ched
through the patterned first and second resist layers 7, 9 to thin the
wafer 1 at the suspension region 10 by a two-step etch process. 15 Figure
4 shows the wafer after the first step of the two-step etch process. The
first etch step is a dry etch. In the preferred enbodinent this etch is
made using a deep reactive ion etch (DRIE), and preferably to a depth of
10 m 2dicFi eumdet®ns kbwike ttive-sigaf eich praceser thehsiliserc ovederst ép fofmadhavitwe- st ep

etch process. JThe secon etch step is a wet.etch.of the first face 2 of
The s, Imaneeranng & eRfval ol ShEReloR BrLLs vhky et ds an clibee e
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suspension regions to be etched while the surrounding wafer retains its
original thickness. The first and second resist layers 7, 9 may be

renove i.or. t st the. 3 - .t FOocess.
Al terna Sloglngyyb,e %?%&?t%‘gt%% a%?lg? é%%gh(%??eeagtlf &t a(g/negfste%é,%l §f ﬁgeys ]‘Sg&ﬁgﬁ@\‘/’%d by
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the second etch step. 6 13 COctober 2006 After conpletion of the
two- st SFTRET* §Fo seaiged tyedefprmation glather suspersiqropeitianit Whep theohptsade
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5. Pr efuadabthy influkeccbofansapelied avouptir tibratiod dr pesguret el y surrounds t he
di aphragm portion 13. The suspension

15 It is to be understood that the shape of the elements shown in the accompanying drawings
are only shown diagrammatically, for purposes of explanation. For example, undercutting
of the etched silicon wafer 1, although not shown in the drawings, may occur under the

edges of the nitride layer 6.

20  The method of the current invention provides a simple process for forming an embossed
diaphragm in n or p type silicon and avoiding the need for costly and time consuming
diffusion steps. The required thicknesses of the diaphragm and suspension regions can be

readily and controllably achieved by the two-step etch process of the current invention.

25  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 in the accompanying claims.



portion 12 is bordered by a remaining portion 14 of the silicon wafer 1,
the thickness of the remaining portion 14 being the initilalOddbeceRO@Es of
the silicon wafer 1. As may be appreciated fromFigure 5 at |east a
portion of each of the piezo-resistive 10 elenments 4 overlies at |east a
portion of the suspension portion 12. The piezo-resistive elenents 4 are
st r ai neidistyf fdghakn@eileniothe lareguspensi on portion 12 when the bossed
di aphragm portion 13 noves relative to the remaining portion 14 of the
waf er, FoflliseamsfeE under the influence of an applied acoustic vibration
or pr esf“?ﬁstf&c%df’imﬂf@r to be understood that the shape of the elenents
shown in e acconpanyi ng drawi ngs are only shown di agrammatically, for
pur poses eécoad phdrdtyadsr. For exanple, undercutting of the etched silicon
wafer 1, although not shown in the drawi ngs, may occur under the edges
of the %hi Plraaesigiyeclanendo The nethod of the current invention provides a
sinpl e $r . orm ng an enbossed diaphragmin n or p type silicon
and avo?d?ﬁlgﬁtﬁﬁéféae%d for costly and tine consumng diffusion steps. The
requi red nhtidklagsises of the di aphragm and suspension regi ons can be
readily a%g%control | ably achi eved by the two-step etch process of the
current’:| gichdgsistdayerhe for egoi ng describes the invention including
pref er r&‘?dfﬁ&rdgﬁnécﬂ%?%ﬁf- Alterations and nodifications as will be
obvious to those skPlled in the art are intended to be i ncor por at ed

wi tiei n 2 heecoadpehhesigddyens defined in the acconpanying clainms. 7 13

Oct ober, 2006 List of features labelled in the figures: 1. silicon wafer
-2, first)- FUPENTN RgI%Wr 3. second face of wafer 5 4. piezo-resistive

el ement] 1. diaphragm region

12. suspension portion
13. diaphragm portion

15 14. remaining wafer portion



~ fabric

5. connection pads 6. nitride layer 7. first etch resist layer 8. first
defined region 10 9. second etch resist layer 10. suspengi ogiobed0s 11.
di aphragm regi on 12. suspension portion 13. diaphragm portion 15 14.
r emai n&é{]gﬁmer portion s 13 October 2006 CLAIMS 1. A nethod of

n enbossed silicon di aphragm conprising the follow ng steps
performed in the order given: (a) formng a |layer of silicon nitride (6)
on a first face (2) of a wafer of silicon (1); (b) formng a first
patterhed eAaethakofsfabticagiog ap Zmbossetsdicontdidpieaghayenprigig thetfelléwingt

resist _ la 7). osing the nitride layer (6) at a first region (8);
(c) et%‘f‘ﬁsr?éﬁrgﬁéecil@%%?ﬁlﬁr g’ﬁgn:ni tride Iaye?/ (6§ Zit the first regi on g 8%;
(d) fO(fa)Tichlﬁliﬁ% 8 Ryenst MaddnafifniRe (€f dith filBiast (1)arwdrd ofdlidoRg1y;i rst face
(2) of the silTicon wafer (1) inside the first region (8), the second

pat t er (b dormdng 8 tfirptagasierred) etedk prsist dayer B orf the gnitridadayet 2P), ghe fikss resisti con
wafer (1 t suspension..Legi o 10).inside the first region (8) and
overlyi ngay?ﬂ%ﬁf: ?I?C?anfntg 3{%’8% gX{Frn(P é]%t a_)sﬁirls{]rc?glr?_n\ﬂ/gﬂ er (1) at a diaphragm
r egi on(cy ¢khingh@d dahenPihelMigide USRE (HiaPthelfBSirOgion 19); and (e) etching in
two step the first face (2) of the silicon wafer (1) at the suspension
r egi on(d) forming a second patterned etch resist layer (9) on the first face (2) of the silicon

wafer (1) inside the first region (8), the second patterned resist layer (9) exposing the

first face (2) of the silicon wafer (1) at a suspension region (10) inside the first region

(8) and overlying the first face (2) of the silicon wafer (1) at a diaphragm region (11)

bordered by the suspension region (10); and

(e) etching in two step the first face (2) of the silicon wafer (1) at the suspension region

(10) so that the thickness of the silicon wafer (1) at the suspension region (10) is less

than that at the diaphragm region (11).

2. A method of fabricating an embossed silicon diaphragm as claimed in claim 1,
wherein the etching in steps (e) of the first face (2) of the silicon wafer (2) at the

suspension region (10) uses a deep reactive ion etch (DRIE) followed by a wet etch.

3. A method of fabricating an embossed silicon diaphragm as claimed in claim 2,

wherein the DRIE is to a depth of approximately 10um.

4. A method of fabricating an embossed silicon diaphragm as claimed in any one of

claims 2 to3, wherein the wet etch uses potassium hydroxide.

5. A method of fabricating an embossed silicon diaphragm as claimed in any one of
the preceding claims, wherein the thickness of the nitride layer (6) formed in step (a) is

approximately 500 nm.



(10) so that the thickness of the silicon wafer (1) at the suspension
region (10) is less than that at the diaphragmregi on (113 OcidberR0®6t hod
of fabricating an enbossed silicon diaphragmas claimed in claim1,
wherein the etching in steps (e) of the first face (2) of the silicon
wafer (2) at the suspension region-(10) uses a deep reactive ion etch
(DRIE) §ol | omedethyd 6f Blicainghn edbofseiBlIed dpfphfab dcatibg iR AnehRossed
silicon diaphragmas clainmed in claim2, whereinthe DRIEis to a depth
of appribgipraseding cledms, wherdin ablehgdne of theyesigtdeyeny(7af) srmmdwsesist layeon

di aphragm as_ gl ai ned 4 n_an e clains 2 to3, wherein the wet etch
uses p(ajl?aé'é%%%ﬁ?f Wo%?iaagr.ox .gtg\lyr?g{%ld of fabricating an enbossed silicon
di aphragm as claimed in any one of the preceding clains, wherein the

thi ckness of the nitride |ayer (6) formed in step (a) is approximately
500 snm 79 13Amatheskbel fRbdeating an embobssd siicon disphiagm asglzimed mbasent ofi | i con

di aph 1 ai ped i f the. di | aj wh i t
loast ofe Ppre{ng oAl athefelt ghciprtagy oo, TN el Srguuded bydbf ng a
t hi ckneggp@{sim@gi@ﬁ'(m_tely 2.5 m 57 A method of fabricating an enbossed

silicon diaphragmas clained in any one of the preceding clains, wherein
the diaphragmregion (11) is conpletely surrounded by the suspension

region §10). -of. fabricating.,an_enbossed sil.icqon di aphr agm as
o i aynnaFO1R8 ing 3R e 0 SERERER e uei i PHEER e
pi ego- @ ipsdcedig €la@fiE Rheth at Raft@nIPikzeRedifiRe ekt d)figfemedbn@le t he
silicon wafer a portion of the at | east one piezo-resistive

1), and
el ementsecand @Gé( )i%gl{]eesilpﬁpmw#ﬁr_ @9, ande poutiqreafdhoal leasy PoppicaOYesistiva met hod
ot fabr Lgabiing) S RER0RE6k 5t thh SOPeliaPpAT185 ¢l almed in claim 8,

9 A method of fabricating an embossed silicon diaphragm as claimed in claim 8,
15 wherein a metal bond pad (5) is formed over the, or each respective, piezo-resistive

element (4).

10 A method of fabricating an embossed silicon diaphragm as claimed in claim 9,

wherein the metal bond pads (5) are aluminium.

20
11 A diaphragm structure fabricated from a silicon wafer by the method according to
oo, any one of claims 1 to 10, the diaphragm structure having a relatively thick diaphragm
| C"j portion (13) at said diaphragm region (11), the diaphragm portion (13) being supported by
a relatively thin suspension portion (12) at said suspension region (10). |
25

12 A diaphragm structure according to claim 11 wherein the diaphragm portion (13) is

completely surrounded by the suspension portion (12).

13 A diaphragm structure according to claim 11 or claim 12, wherein at least one
30 piezo-tesistive element (4) is formed on the second face (3) of the silicon wafer (1), and a
portion of the at least one piezo-resistive element (4) overlies a portion of said suspension

portion (12).

10



15 wherein a netal bond pad (5) is forned over the, or each respective,

pi ezo-resistive elenent (4). 10 A nethod of fabricating BnOegbaPed ,
silicon diaphragmas clained in claim9, wherein the netal bond pads (5)
are alum nium 20 11 A diaphragm structure fabricated froma silicon

waf er by the nethod according to any one of clains 1 to 10, the

di aphragm structure having a relatively thick diaphragm portion (13) at
sai d di aphragm region (11), the diaphragm portion (13) being supported by
a rel attfvel Y diiphragos pewdisnaqserdind o clean g?t, whireinsu sprésishan p &)riS( 10).
25 12 di aphr agm st r ure_accordi ng. . | ai m wherein the di aphragm
portio N ch§§w€g§% e%épgigﬁTg%%ﬁrgﬁﬁgig?ﬁ%mgéépension portion (12). 13
A di aphragm structure according to claim 11l or claim 12, wherein at | east
one 30 piezo-resistive elenent (4) is fornmed on the second face (3) of

t he5si [1Pcon Andfepkragm)strughige accopding it plagh lthwherein dggnctaleondi reds (Heme st i ve
elenentlééﬁ.%yerlies a portion of said suspension portion (12). 10 13
Octobetal B 14. A di aphragm structure according to claim 13, wherein a
nmetal bond pad (5) is forned over the, or each respective,

pi ezo-resistive elenment (4). 5 15. A diaphragm structure according to
claim 14, wherein the netal bond pads (5) are alumnium 11

11



