Met hod for manufacturing a m cromechani cal notion
sensor, and a m cronechani cal notion sensor Field of
W b@oi1suzeht i on The present invention rel ates tPCT/FI2006/050258
measuring devices used in the neasuring of physica
quantities, such as acceleration, angul ar
accel eration, or angular velocity, and nore precisely
to m cronechani cal notion sensors. The object of the
present invention is to provide an inproved nethod for
Mett g meERuf agd pl F g ©f 1 g MaCrIEedtadd b 1 ¢®1 | B tSeRsOfensor,
and a m cronechani cal notion sensor applicable for use
andh gt tcl ArF 513 Sl 1O i @t offfeHaini cal noti on sensor
solutions . Background of the invention Measuring
based on a m cronechani cal notion sensor has proved to
Fidlel e firethodirofersiimpl e principle and a reliable one in
nmeasuri ng physical quantities, such as accel eration,
angul ar velocity, or pressure. In a mcronechanica
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the capacitive principle, wherein a change in the
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the surfaces being a function of their area and the
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micromechanical motion sensor applicable for use
particularly in small micromechanical motion sensor
solutions.

Background of the invention

Measuring based on a micromechanical motion sensor has
proved to be a method of simple principle and a reliable one
in measuring physical guantities, such as acceleration,
angular velocity, or pressure. In a micromechanical motion
sensor, the measuring is based on, for example, the
capacitive principle, wherein a change in the motional state
of the sensor causes a displacement of a spring suspended
seismic mass. The position of the mass can be detected by
means of the capacitance between a pair of electrodes, the
capacitance between the surfaces being a function of their
area and the distance between the surfaces. Measuring based
on a micromechanical motion sensor can be used even at quite

small metering ranges of various physical quantities.



smal | netering ranges of various physical
guantities.CGenerally, small m cronmechanical notion

w@emsose3nr e based on m cromechani cal struct urBGI/FI2006/050258
manuf actured on silicon. The term bul k m cronechanics
denotes a thick m cromechanical structure, typically
thicker than 100 mm, forned by etching a wafer
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sensors of excellent performance. Connection and
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sensor conponent in the direction perpendicular to the

sens e Of adne Mefrer derfgeneraidy [arge and difficult to
control, since, in hernetically sealing the wafer
pl ane, the nechanical structure often has to be seal ed
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i ncrease the height of the sensor conponent Bel ow,
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Figure 1 'shows a wafer structure, according to prior

havwayr t ledsetoi nttdlet mamdsictand mgs ofremiegmechahecasize and,

esﬂggféﬁl enso%%é height of components, such as
micromechanical motion sensors. Unfortunately, in bulk

micromechanics, particularly the height of a sensor
component in the direction perpendicular to the plane of the
wafer i1s generally large and difficult to control, since, in
hermetically sealing the wafer ©plane, the mechanical
structure often has to be sealed on both sides. Thus, the
sealing wafers significantly increase the height of the

sensor component.

Below, ©prior art will Dbe described with exemplifying

reference to the accompanying drawings, of which:

Figure 1 shows a wafer structure, according to prior art,

used in the manufacturing of micromechanical motion sensors,

Figure 2 shows a component, according to prior art, diced
out of a wafer structure used 1in the manufacturing of

micromechanical motion sensors.



Figure 2 shows a conponent, according to prior art,
di ced out of a wafer structure used in the
woratvefiaesuri ng of m cronechani cal noti on sensoPGT/Fi2006/080258
1 shows a wafer structure, according to prior art,
used in the manufacturing of m cronechanical notion
sensors. In the manufacturingg, according to prior art,
of m cromechani cal notion sensors, the mcro systens
formed on the central wafer 1 are seal ed by attaching
Fidwe her eebiwgald ywseali Rg rRiers 2 acchiddecbopraned art,
ottom sides of the wafer, by, f or exanpl e, anodic
usasbridi rigie Fagurie o Whgws of d@rﬁﬁm@ﬁhaw diqigi Qo sensors.
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micomparnenticaccosding tenporor ane, mdiceed sgutceafs &ormed on
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structure on both sides is seal ed by neans of two

walfiras 9% |icore@manent 8d16 powkitrig.uti ng t he
m cronechani cal notion sensor's static el ectrode
structure. The height of the conponent, after dicing,
Fidwsral poshouRavoi daﬂaﬂ)ynéat geacsiomcenghecd hpekoessaraf, diced

the wafer stack 1 - 3 typically is 1.5 - 2.5 mm A
oulyr 561 efh i W HBE| o?F%%%@bl”r% rditng™f6 preoriarturiey of
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comp%fggg to the thlnnlng’e?ectrode structure of the

micromechanical motion sensor, formed on the central silicon
wafer 4, which structure on both sides is sealed by means of
two glass/silicon elements 5, 6 constituting the
micromechanical motion sensor’s static electrode structure.
The height of the component, after dicing, is almost
unavoidably large, since the thickness of the wafer stack 1

- 3 typically is 1.5 - 2.5 mm.

A problem in motion sensors, according to prior art, is the
excessive height of the sensor component. The height of the
sensor component can be reduced by making the sealing wafers
thinner. There is, however, a limit to the thinning, and it
is accompanied by new problems, such as an 1increased
sensitivity to thermal stress, torsion or environmental

disturbances.

In the manufacturing of professional and consumer

electronics, there is an increasing demand for



i s acconpani ed by new probl ens, such as an increased
sensitivity to thermal stress, torsion or

wepsndnaent al di sturbances . I n the manuf act uPCTEI2066/050258
prof essi onal and consuner el ectronics, there is an
i ncreasi ng demand form cromechani cal notion sensors,
which are | ower than prior golutions and whi ch are

(§5$I e for use in reliable ggf urin f var%

i e T o PO Ee " SEOR RS aclBidt it on b GulgAD Prior

solagCed ey atin@n, wAk cRr €884 & pSUAE e Offotrheubgveﬂtl' Ofeliable
The object of the invention is an inproved nethod for
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means of t'’his 1nvention, savings in t of
circuit board conponents is achleved and it is

aegéi%ggl for use, in particular, in snall
Yo cdlVSHtiBh sensor sol utions. According to

a first characteristic of the invention, a nethod is

provided for manufacturing a m cronmechanical sensor
Theuebpech kaf dhcel ememttieom wHi ol methodved method for the
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area of a notion sensor conmponent is snaller than the
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is tégcil'gl%tvég?d ddatie i dhe dnedd i ofsd heid gty dher, in

small mlcromechanlcal motion sensor solutions.

According to a first characteristic of the invention, a
method 1is provided for manufacturing a micromechanical
sensor out of a wafer element, in which method a
micromechanical motion sensor component 1is diced from a
wafer stack obtained by Jjoining at least two wafers, such
that

- in the plane of the wafer surface, the area of a motion
sensor component 1s smaller than the area of the motion
sensor component diced and turned by 90°, and that

- in the direction of the Joint, the height of the
motion sensor component turned by 90° is smaller than the

thickness of the wafer stack formed by the Jjoined wafers.
Preferably, in the method, the electrical connection areas
of the micromechanical motion sensor are deposited onto its

dice cutting surface, the area of which is the largest.

Preferably, in the method:



notion sensor conponent turned by 90 is snaller than
the thickness of the wafer stack forned by the joined
wowedoens3123Pr ef erably, in the method, the el ect rPCHFI2006/050258
connection areas of the m cronechanical notion sensor
are deposited onto its dice cutting surface, the area
of which is the largest. Preferably, in the nethod:-
the .m cronmechani cal tion sensor stryctures are
~ et cted W%%eq'};aaf%cﬂ) MR BRSTETW vif Bt e J%%e%whed
on togetheref,orm ng a wafer stack, - the wafer stack is
di ced by cutting notion sensor conponents, which, in
- thea‘wva]f@fstpltamé W g har oW it d dr@eth%efqmqrtm a wafer
£ gnsor conponents are turned onto one of their sides
y '90 sides, and - connection areas are netallized
- onttwhea dnacfearcutstang sige dfcddebypt cantsepgsanotion sensor
conponents. Preferably, before joining the wafers,

con NiGie "B The Warels 15 Corrdtf witif glagL brarid Fong,

- oxuﬂﬁa Reefehablanhsdhecpupbaenet wafersut-aebe daidiedne or
is three, one sealing wafer on each side of the wafer

th&ﬂﬁnﬂ#@ﬂ%dﬂtﬁﬁ)s@mﬁﬁ86ﬁﬁuhtures According to a
S?Q&Q%mg %&§¥tsgég% 8£ %@%algl%% 00wt & a gi?e cutting

m cronechani ca i off Sensor |ce from a wa

sidd ack, trebtnadthiech Berjimicgnmindreast two wafers, 1S
provi ded, such that - the area of the notion sensor
conmponent , in the plane of the wafer surface, is

prSf@RIdery thansthe areai g the ARIADY, at least one of the
wafers 1s covered with glass or oxide. Preferably, the
number of wafers to be joined is three, one sealing wafer on

each side of the wafer comprising the sensor structures.

According to a second characteristic of the invention, a
micromechanical motion sensor diced from a wafer stack,
obtained by Jjoining at least two wafers, is provided, such
that

- the area of the motion sensor component , in the plane
of the wafer surface, is smaller than the area of the motion
sensor component having been diced and turned by 90°, and
that

- the height of the motion sensor component turned by 90°
is smaller, in the direction of the Jjoint, than the

thickness of the wafer stack formed by the Jjoined wafers.

Preferably, the electrical connection areas of the
micromechanical motion sensor are deposited onto its dice

cutting surface, the area of which is the largest.



sensor conponent havi ng been di ced and turned by 90,
and that - the height of the notion sensor conponent

wo eoonash2byy 90 is snaller, in the direction of PE¢EFI2006/050258
joint, than the thickness of the wafer stack formed by
the joined wafers. Preferably, the electrica
connection areas of the m cgonechani cal notion sensor

e posited onto its dice tting surface, the are
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supported at one edge on both sides. Alternatively,
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m cromechani cal notion sensors, Figure 2 shows a
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Below, the 1invention and its preferable embodiments are
described 1in detail with exemplifying reference to the

attached figures, of which:

Figure 1 shows a wafer structure, according to prior art,

used in the manufacturing of micromechanical motion sensors,

Figure 2 shows a component, according to prior art, diced
from a wafer structure wused in the manufacturing of

micromechanical motion sensors,

Figure 3 shows a component, according to the present
invention, diced out of a wafer structure used 1in the

manufacturing of micromechanical motion sensors,

Figure 4 shows a sectional view of a micromechanical motion
sensor component, according to the present invention, diced

out of a wafer structure,



froma wafer structure used in the manufacturing of

m cromechani cal notion sensors, Figure 3 shows a
w@owposess , according to the present inventi onPCHFRew/050258

out of a wafer structure used in the manufacturing of

m cronechani cal notion sensors, Figure 4 shows a

sectional view of a m croneghani cal notion sensor

conmponent, according to the present invention, diced

out of a wafer structure, Figure 5 shows an alternative

Figiddicd Usieon®l Hhi N c@660R NGt dhe Preseition, according
I nvention, of the seisnmc mass of a m cronechani ca

to nothon Rensort cohpvaerht ONFi gife 6h§howsigng€com@gss of a
ml@é&n?er&?atdlvc%ftr{o%cfo‘%{es AoLi_I'coé}n cearding to the

present 1 nvention, t he sels c nasses of a
n1cronechan|cal nntlon sensor conponent Flgure 7
. shows a tﬂlrd alternative?itructure sol uti
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Figure 8 shows a nethod, according to the present

a m%ﬂﬁﬂﬂ@QﬁﬁnkﬁahnmﬂHkﬁﬂtﬂﬁﬂﬁ?31QﬁMQQﬂﬁﬁﬂnanlcal nmot i on
sensor, and Figure 9 shows an alternative mnethod,
according to the present invention, of manufacturing a

Fidumes omechaniweal andothondseasoernatiger est du@cwet e solution,
present ed above. Bel ow, the present invention and its
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I nvent 1 on

Figure 8 shows a method, according to the present invention,

of manufacturing a micromechanical motion sensor, and

Figure 9 shows an alternative method, according to the
present invention, of manufacturing a micromechanical motion

sSensor.

Figures 1-2 were ©presented above. Below, the present
invention and its preferred embodiments are described with

reference to the Figures 3 through 9.
Detailed description of the invention

The micromechanical motion sensor solution according to the
present invention 1s characterized in, that the motion
sensor components are diced out of wafer structure, such
that, 1in the plane of the wafer, the area of the diced
component, is smaller than the area of the component diced

and turned by 90°. The electrical connection areas of the



The m cronmechani cal notion sensor solution according

to the present invention is characterized in, that the
worRisos23ensor conmponents are di ced out of wafRCT/FI2006/050258

structure, such that, in the plane of the wafer, the

area of the diced conponent, is snmaller than the area

of the conponent diced and gurned by 90. The

.electrlcal onnection areas of them cronmechani cal
SR, ATl ng T8 The HESETT nyeht (1GiF arFesent
ﬁ&ﬂﬂ&dﬁeQr@“H@pr%t@dC%d%&trm@ §y&éa@@ttﬁh9 %m&ga@é, the
which is the largest. In particular, the height, in
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i nvention ent “havi turne
sersamat | ebmpbaentheadmmmkna$st@¢ the wafeatergt ackvéot med, the

by the joi ned wafers. ure Ws a conponent,
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th el Rl s St g usad dun diher dmmy 5193} l}trHengjd:lﬂcned wafers.

m cromechani cal notion sensors. The Fi gure shows

several dlced m cronechani cal notion sensor comnponents
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YUrned b 110 dne © des
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a dice cutting side wall 10 of the diced
mank iGdiectishi © Imh%??%ﬁcg%ﬁé%?lc@ﬁﬁéﬁ@n?egso?ﬁe The Figure

shitd Uctyl.& ofgthey maamrehan a1 mid @ SeNSNr components
according to the present invention is designed such,

T-%/hatna digeeréonanieat heodipecteonoof cohponshér 8 of which

rface, clegply smaller than the th| kness, of the
is ngl gt ack éven v\r%? | °BE&l ot 0\;?1 C? Th component s

connection areas 11, 12 are dep031ted onto a dice cutting
side wall 10 of the diced micromechanical motion sensor

component 8.

The structure of the micromechanical motion sensor according
to the present invention is designed such, that a dimension,
in the direction of the wafer surface, clearly smaller than
the thickness of the wafer stack, even well below 1 mm, is
obtained. In manufacturing the micromechanical motion
sensors according to the present invention, extremely narrow
and long components 7-9 are cut out of the wafer structure,

contrary to the traditional technique.

In manufacturing micromechanical motion sensors according to
the present invention, after joining and cutting the wafers,
the connection areas of the component are deposited onto its
dice cutting side, the area of which is the largest. After

dicing, the components 7-9 are turned onto one side and the



obtai ned. In manufacturing the m cronechani cal notion

sensors according to the present invention, extrenely
wmaroso2and | ong conponents 7-9 are cut out of PETIEBI2006/050258

waf er structure, contrary to the traditiona

techni que. I n manufacturing m cronechani cal notion

sensors according to the prgsent invention, after

0i nNi and cutting the wafers, the con ectlo rea
col i ittt i BEptS) faa’ o e Featapbs Ratl Ehzo the
otisddegitbecareanel wWhichydsithe largesd . cHhbehedisi ng9. By
t he conponents 7-9 are turned onto one side and
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or tahecdpvuerd i on, the conponents becone extrenely Ioma
when joined to a substrate or a capsule. Figure 4
shows a sectional view of a mcronmechanical notion
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diced out of a wafer structure. In the m cronechanical
Senftl orPERIIVIt aceordi Agnd ot hehenwestsicot, itrvernddiosm diced
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i nstance,_ a capa(:| tive acceleration sensor. In th
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siddWenti PRe hggsdkge@%éﬂgﬂopr@ﬁgﬁtb@HélQ& tBeings. such a
structure differ om t hose of typical mcronechanics

strudGanar al¢gutde servoneshani cak stingtlumces are widemditive

th@ .
acceleration sensor.

In the micromechanical motion sensor according to the
present invention, the dimensional proportions of the
structure differ from those of +typical micromechanics.
Generally the micromechanical structures are wide 1in the
wafer plane compared to the thickness of the wafer. In the
solution according to the present invention, narrow slices
are cut out of the wafer, which slices, when turned by 90°,

are thin in the direction of joining and wide.

Figure 5 shows an alternative structure solution, according
to the present invention, of the seismic mass of a
micromechanical motion sensor component. In the alternative
micromechanical motion sensor according to the present
invention, the seismic mass 14 is a long, beam-1like
structure 14 supported at its center on both sides by means
of thin or narrow torsion springs. Such a structure could

serve as, for example, a capacitive sensor of angular



waf er plane conpared to the thickness of the wafer. In

the solution according to the present invention,
wWmaoo60%4233 | ces are cut out of the wafer, whi chPGI/FRes/050258

when turned by 90, are thin in the direction of

joining and wide. Figure 5 shows an alternative

structure solution, according to the present

i nvention, of the seismc nass of a m cronechani ca
ac?é%ﬁ?ﬁ?%%ﬁmor conponent. In the alternative

m cronechani cal notion sensor according to the present
~invention, the seismc mass 14 is a |long, beamlike
Figinquctour 8NeYssuppacedicat ailtsTeenrt@e oft hethuse dexoirion,

acc!%anifté hﬂk{% g{rékaéﬁtovxg&%&io& Sp(fi]i e s%'ﬁcﬁniac .masses of
structure cou serve as, for exXanple, a capacitive
a sensomeohaangullaracceder akngor. EbgUsee bt Shaws ahe second

second alternative structure solution, accordin

to

Al grieent FROBRE ORI Cof PﬁélgéiﬁﬁQ§%%s§%§OB@g%g to the
pré@éHﬁ”@ﬁ@@H%?@ﬁ,n@hb°%é%§ﬁ%ﬁ ﬁ&@@&@emg—lbnéﬂ@fé%%ﬁ&ﬂhres

al ternative m cronechani cal notion sensor according to
151te presedtleidnvent iviriebe deiteded ndssestisngg &ve, 90°,

Jr es. 15- 18, instal | Ln.vari |_at [, .
DTy e pE P R e M
toreiats obrildgs ot naer @wd arsilencispedngs. atuene gk Aicture

bot h edges. Such a structure could serve, for ,
COYLSt e akCantAgt_I 6P at FEn 28e A IREATHG s \RdrSqr having
se@Xes. figure 7 shows a third alternative structure

sol ution, according to the present invention, of the

seism c nasses of a mcromechani cal notion sensor

Eﬁ@ﬁ%ﬁ?oqen%ho%% tge EHEE alternative structure solution,
according to the present invention, of the seismic masses of
a micromechanical motion sensor component. In the third
alternative micromechanical motion sensor according to the
present invention, the seismic masses 19-22 are triangular
structures 19-22 installed 1in wvarious oblique directions
(45°, 135°, 225°, 315°) in a plane, the structures being
supported by means of thin or narrow torsion springs at one
corner on both edges. Such a structure could serve as, for

example, an acceleration sensor with several axes.

Figure 8 shows a method, according to the present invention,
of manufacturing a micromechanical motion sensor. In the
method according to the present invention, at first, the
sensor structures are etched 23 on at least one wafer. Next,
at least two wafers are joined together 24 by, for example,
anodic or fusion bonding. Typically, there can be three
wafers to be joined, one sealing wafer on each side of the

wafer comprising the sensor structures. The Jjoined wafers



alternative m cronmechani cal notion sensor according to
the present invention, the seismc nasses 19-22 are

W0 pdoang2Bar structures 19-22 installed in variPCBFI2006/050258
oblique directions (45, 135, 225, 315) in a plane, the
structures being supported by neans of thin or narrow
torsion springs at one corngr on both edges. Such a

strycture could serve as,_for exanple,. an celeratio
O i 1 e A ey e O SROVS a SR HGECT Stack
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m cromechani cal notion sensor. In the method accordin
SeRP R MOTHREEEHS 1 MSHt 4 difle atoTFiastsendfy sEggments 26 are

ct ur es .ar c n e . t,
turﬁerc}“eézt %t%vvo ﬁn/a (gergggr Zssﬁ%h?dh%%%ﬁ%%?’ Zg%ﬁﬁ’ec];%?% areas
areexaapheliaacdi2d osnfaseordimndengt idypisdald yoft here motion

can be three wafers to be joined, one sealing wafer on
Sengfth QB the waf er conprising the sensor

structures. The joined wafersconstitute a wafer stack.
~After the joining, the wafer stack is diced 25 into
Fiydra oW aRBoWengani retttern@fiere plnetdodnot peACsERsEer to the

conmponent s.. .Next, i Qn..s. or co ents .26 ar .
Or T Red Dy 0 it & o e L Prar et (G PR ot don
sersg@as af ethet allltiezed ta T contaxr roodli g€ceudii hgigtsi d@cofpresent

. the notion sensor conmponent. Figure 9 shows an ,
INVARteGat | vBE net P acEBRdi if t otPRe pieslerfty wafers 1s

prdgWMeid oy 8Y, maduf acturl ng, agmhck agechani ¢aki fLiong . 1n
sensor. In the alternative nmethod aCcording to the
adgirtdsent theestinonr atiwdstraneapd ehehsdaldhgomakér sleast

onelzgwgifeﬁpr Oﬁ&}%%,edagy’lefa%cc ec)ar%npx/!raefegsl aglifggjgﬁng i giélZit%g each
other. There can, typically, be three wafers to be Jjoined,
one sealing wafer on each side of the wafer comprising the
sensor structures. The Jjoined wafers constitute a wafer
stack. After the Jjoining, the wafer stack is diced 25 into
narrow and long, in the wafer plane, motion sSensor
components. Next, the motion sensor components 26 are turned
by 90° onto one side. Then, connection areas are metallized

27 onto a dice cutting side of the motion sensor component.

In a micromechanical motion sensor manufactured by means of
the method according to the present invention, the thickness
of the wafers will not 1limit the height of an encapsulated
component provided with contact areas. The height 1is solely
determined by the design of the exposure masks, the
dimensioning of which, according to the requirements of
component packaging and attachment as well as performance,

is much easier.



addi tion, the sensor structures are etched 23 on at
| east one wafer. Next, at |least two wafers are joi ned
wWQ200603023xh ot her. There can, typically, be thPE&BEFI2006/050258
wafers to be joined, one sealing wafer on each side of
the wafer conprising the sensor structures. The | oi ned
wafers constitute a wafer stack. After the joining,
t he fer .stack di ced 25 into narrow and l.ong
ThiSte WP Lot SECTABLEGT SEROT cBHRBHEnFel thegr Adprding
to MOhEOHSONSA €AUPANERHS chdbide EHENSh DYOKOMIO BAC the
si de. Then, connection areas are netallized 27 onto a
PeRﬁQﬁm&ﬂﬁqllﬂf sitdle @thﬁ@eﬁﬁtlbﬁwsé%SQ#OWﬁﬁﬁﬁﬁh%%%l [§FTEs0r,

crgq%ec I so tyred by . q}gﬁg f

SlI?(]he net h g@gggorggll% e é|oor sen %@lgngénglogn, t eSdS% its

hejtdﬁtcknlegsmfantshe)ﬁ/vat]ees s\mlhﬂtm@t da¢anddirte bei ght aqfresent
an encapsul ated conponent provided with contact areas.

VR M ght T ol &y déter ﬁedWB§thepb%§?gna6?ath%f the
corPASH echmske, Jche didenss opi R QforMiLhs o RCROELI NN the

to the requirenents of conponent packagi ng and
edgts achirenthas wetioas penfornmAceorddngucko the present

Sier; Thus the m romschanl cal /otion senso

lnvear] "Yn actor did ng o the T pres’ent |nc\\/eopnt|fgnr8enjaQoJInlng
heﬁntamfmxu nealion of the peréespanee rebjuameext rerelwidth of

| ow m cronechani cal sensor, since the wafers sealing
whiqhe dGifpdiferitd do/migte | nerdsd it HAGHT- By neans of

the solution according to the present invention,

al nost all of the wafer plane area of the conponent

can be utilized as a notion sensor nmass. On the edges

of the notion sensor according to the present

and



invention, only a frame area, needed for joining and
hernetical sealing of the wafers, is required, the
wow@bh3as3 whi ch area being typically about 100PQDE1200%/050258
.Patent clains 1 . A nethod for manufacturing a
m cromechani cal notion sensor out of a wafer el enent,
in which method a m cronmechapi cal notion sensor
Pa(qu ent |s di ced out of a wafer stack obtained by
ﬁ 4&? | east two wafers to each ot her,
characterized in, that the m cronechani cal not i on
sensor conponent is diced such, that - in the wafer
1. suﬂ¥a@@tﬁpﬁheforh@@ﬁ%ﬁﬁQﬁuﬁﬁﬂgrmﬁ|@hc§@m§@ha@éﬁ©bn&mtlon

ma r n the tion, se
Seﬂgbéoné%? hagﬁnéibegg£§ I ce é%%ggﬁg tu?hedwﬁ§£go,m§ﬁgOd @
mldﬂﬁmeehaﬂndmm ﬂotﬁoh|@@mmbﬁlmbmpnm&ntthe huiti gt @mt of a

he noti on sensor conmponent haV|ng been turng&ﬁ%y
Waﬁesf st FerCrhah ¢ helY hi ekResY 6f ﬁés§t JER ¢ gy each
ottdie, | ehned wafersd 2in, Matihad ageor di Bgoh8cBhAL AL motion
characterized in, that electrical connection areas of

Seﬁ%ﬂirﬁ@mﬁnﬁﬁﬁadﬁtaHQﬁﬁi&ﬂﬂ@@ﬁﬁﬁﬂiare deposited on the
i o, oupsurace. e area of i ghd sthe |4 9gRL: e ion

accor 0 clai‘m 1'% aracteri ze
seddwmt , cbmpbh%nHEthﬁdsmalUﬁe nticsaomMeclanacal i 6he motion

sensor structures are etched (23) on one wafer, -

Seq%thww%r}?‘ﬁr%Jkiﬁ%dhtcoegéi%rartcﬂf)u?fber%% 9a0° and
that

- in the direction of the Jjoint, the height of the motion
sensor component having been turned by 90° is smaller than

the thickness of the stack formed by the joined wafers.

2. Method according to claim 1, characterized 1in, that
electrical connection areas of the micromechanical motion
sensor are deposited on the dice cut surface, the area of

which is the largest.

3. Method according to claim 1 or 2, characterized in,
that, in the method:

- the micromechanical motion sensor structures are etched
(23) on one wafer,

- at least two wafers are joined together (24) forming a
wafer stack,

- the wafer stack is diced (25) into, in the wafer plane,
narrow and long motion sensor components,

- the motion sensor components are turned (26) Dby 90
degrees onto one of their sides, and

— connection areas are metallized (27) onto the dice cut



waf er stack, - the wafer stack is diced (25) into, in
the wafer plane, narrow and | ong notion sensor

weewposest s, - the notion sensor conponents arBCT/HRNEH50258
(26) by 90 degrees onto one of their sides, and -
connection areas are netallized (27) onto the dice
cutside of the notion sensor, conponents. 4 . Method

. CC%%g!Q% to claim3 , characte%!zed in, that, prior

$14% thé i g b THe Wi BFL S S east  one of the
wafers is glazed or oxidized (28) . 5. Method
according to claim3 or 4 , characterized in, that

4. théted pRfeedhafert® t®ldHEM| dirnedthaorre ekt $thg Thaf drhat,

priqﬂf bQ h tsﬂedegogl ' }1 .GO\%af@ﬂ C OIS nga% h%e%%@s%n og the
structures. T'A'Hi ¢romechani cal fotion sensor- di cé
wafoarts afs ayweefeet ot acki dobtead nexB )by the joi ni ng of at

| east two wafers, the notion sensor being

characterized in, that - in the wafer surface pl ane,

5. thevanea ohcaolBi hgn 1seNsQkigoONPOReNnts i scaaBkbeerthan in,
the area of the notion sensor conponent dice cut and

thaturtiedrdya 09, thndet iatersi not ke diodeedi-opnef sdpd ing wafer
j,oi.nt,_ the height of the notion .sensqor. conponent

on (b o0 T Matedr TR T s bty ot ures.
waf er stack fornmed by the joined wafers. 7 . Mdtion
sensor ;according to claim6 , characterized in, that

6. el dct P+ EaPIRBRRREER bn TRIFEQS oFCREF nfléFEeani ¢hl @ wafer
stdL i 9P SERSQT A & HiePPSi L edy 0Bl t3 di L5 CUL L SURLRRS s, the
the area which'is the | argest.

motion sensor being characterized in, that

- in the wafer surface plane, the area of a motion sensor
component 1is smaller than the area of the motion sensor
component dice cut and turned by 90°, and that

- in the direction of the Jjoint, the height of the motion

sensor component, turned by 90°, is smaller than the

thickness of the wafer stack formed by the joined wafers.

7. Motion sensor according to claim 6, characterized in,
that electrical connection areas of the micromechanical
motion sensor are deposited on its dice cut surface, the

area which is the largest.

3. Motion sensor according to claim 6 or 7, characterized
in, that the seismic mass (13) of the motion sensor is a
long, beam-like structure (13) supported at one side wall on

both sides.

9. Motion sensor according to claim 6 or 7, characterized

in, that the seismic mass (14) of the motion sensor is a



8 . Mdtion sensor according to claim6 or 7 ,
characterized in, that the seismc mass (13) of the
wOorRiosos23ensor i s a long, beamlike structure ¥ABFI2006/050258
supported at one side wall on both sides. 9 . Mbtion
sensor according to claim6 or 7 , characterized in,
that the seismc nass (14) 105 the not i on sensor IS
n be i ke structur orted at
Loy BroBe LhbEh S LRl o 14D, SNBEPRSertbor bEcBrarRy 2t
bot® Gl mbBL1y. 7 , characteri zed | n that the seismc
masses (15) -(18) of the notion sensor are structures
(15) -(18) installed in a pl ane in various |ateral
Od'Mggiéﬁnéeﬁggpo E% r@H % éiyb@tg e@ge§ﬂm&%cterlzed
tion sensor according to cI alm
ln,chtahiatct ehezediismict hatsddre 665 )5 L8 )rrasSeShelgbotJ(OZQ)sensor

of the nption senso re.triangular, structures (19
ard( sh I MRE R o SAbF TSR i B 43 various
1 atdiFLCtd ONS1SURROTd 8 Atr QD& CUNEre @ Rotdhiedgegyes .

11. Motion sensor according to claim 6 or 7, characterized
in, that the seismic masses (19)-(22) of the motion sensor
are triangular structures (19)-(22) installed in a plane in
various oblique directions supported at one corner at both

edges.



