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! - Micro Electro Mechanical Systems
2 High performance

% _ Accelerometer sensor

*_ Inertial
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Typical Applications for Micromachined Accelerometers

Application Barndwidth Resolution Dyrnamic Range
Automotive

Airbag release 0-0.5 kHz <500 mG +=100G
Stability and active 0-0.5 kHz <10 mG *2G
control systems de—1 kHz <10 mG 100G
Active suspension

Inertial navigation 0-100 Hz <S5 uG *+1G
Seismic activity

Shipping of fragile goods 0-1 kHz <100 mG +=1 kG
Space microgravity 0-10 Hz <1l uG +1 G
measurements

Medical applications 0-100 Hz <10 mG +=100G
(patient monitoring)

Vibration monitoring 1-100 kHz <100 mG +=10 kG
Virtual reality (head-mounted 0-100 Hz <1 mG +10G
displays and data gloves)

Smart ammunition 10 Hz to 100 kHz 1 G +=100 kG

! Monitoring
% Consoles
% - Oncology



\4 MEMSMuprgoJaaﬁ
S Zow Wl g o5 (598 T
JE! Jawe S lgie 4y i Gl &gl oo oolaiwl GLLs (6,5 ojlail gl Ll (6 b jguiw

5 (SlSee i Sl 0,5 Jas (6l S (oo e 2 b 55 asile (S i8I JUSw 4 Ol
Sl oo ools Llis Y=Y S 50 o ol 1 Sl e le SO ogd e ooliiwl eiss pgo eil8

g k
[a]
e
= b m e )
a [ Acceleration
5 L
(V5]
S5 SelSe sl Y-V S
e e ez M JECRONY ¢

Sl A Jaie oS Bl (oo oy So g 2 S Jubd e (nl 358 (o0 0aaline o5 50k (e
Cel alidn Julge 05d o pe Gl wl> g Bl il el 05l Jlagl bl pw 4 ST aiiiin
g oo 00l Lialed ' Kiad L 45 Wgd oo g 5> il 9 05 > ) (6T ol

2395 (g0 Joo p5 OVolae b aS S (oo lugi 4 £ 950 2 305 Jlosl (it o> 0 5]

02%x
ot2

-9

m +b%+kx=ma

05 48,5 (LY YU akay, 5 3]

X(s) 1 1 (Y-Y)

1298 oo Jol> g alal) 5l a5 aBb (oo pian (uligy, 52 T @y

! - damper



A MEMS ("_b.w uLw 1pPgo J.caﬁ

Y-Y
k ¥-Y)
Wy = E
m ac (£-Y)
S = — , S =—
k d0x
_ wrim ©-Y)
¢ b

b lols el m g ialidl b 1 K e ulsg, il )8 2olidl gl (F-Y) adal; @ a6
i S 3 aiza wamo als | K g GialiEl 1) M sl (F-Y) abal, & 4z g5 b calis Sialiél sl
w2 plsl (5le iy SG els (oo o (b Sl (g 2Bl (oo ek U8 ] eS8

Squeese film damping ewwy 1—F—Y
T ol wile Slwgs sl pinew jo a0 S 1) Slog piinms G0 (65,51 AW
Sed 5 jsSmy Sired S s 90 4y a5 W)y &8 JLie Koad 45 (6 by Sl o qenilSo
. & . & & . LS e Y -
e j85 g Sed i 50 (6,500 5 ;0 L lgp 0929 O jgo ;0 igd (oo pund (5,5l
O ygmo S Lyl Coos | guy Ay 45 Sy dales azgr L 8y 5 l5 e Kired Sl g dales

DS

Sy . N . P .
Loy iU b s 5 sl il slasg S slo' 53 s ¥ 5 py> o 5 SlSkal
v D e . & B N e. 7 .
5 0 Sed Jue 1098 (g0 (o) Jie 99 59 5 098 (o0 Sl oSy Siped T (S5lge haw
ooled Sines Jow

Ao djgSams Olyie a tepr (285 S 0 baes oo GlAi ) G058 Shed Jae Y-Y S

! - Viscous damping

2 _ Structural damping

® - Packaging

* - Finger

> - Comb drive electrodes
®_ Parallel plate electrodes
" Slide film damping

8 _ Squeeze film damping
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