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Micromachined, Solid-State Integrated Sensors and Actuators
for Automotive Applications
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Table 1 Required features for modern
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« satety, reliability

« comfont, convenience

- performance, driveability
» environmenial protection
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Flg. 3 Electronlc powertraln management®

Table 3 Sensor market for North Amerlcan
automobiles®

year market (US §) sensor unit (EA)
1990 803.6 million 85.1 million
1996 1803.9 million 173.3 million
CAGR* 14.4 % 12.6 %

*CAGR: Compounded Annual Growth Rate.

e ARE 7FeR )RR, A7
A2 aFRA e T4 715
AEd 489S Asde Aea B =
1EA 2R AR S B &S
T AH%E Be ARE ECU 38 & &
Qe AAFAAM Aol Wl HEIS
9 Fputelth ol2l & olfolM HZ HWE
Al2Elg AA 7 e B3 Bade] 22 I
Ha glen, AFAAANMY AMTL E
g F5stm Aok &, 1990dr S A-EA)
& MAMe AN FRE IHAEP FEL
2 FAsa qlew, U4 A @@
A7 ZAF(Table 3)l M= A MA AT
T 2 AN Z7hee Ztrh 14.4%9 126
%= odstn gtk

23 ASAE MM EF U T EY

A%z A 4754 28 (Table 2) g 2
23 FoAMEL FHNY 22 F meas-
urand )ell m2t 25730 Table 4l AAIE ub
gt 2, o3& AFAE ANEL Ay A
Zg AAdse 2, S8t AFTATE
B4 o o Table 58 &8 S4° FF
Table4 Automotive sensor measurands In

elactronics system

syslam anbag anging traction SUSpONSIAN steanng
measurand AGANION control control ganirol conrol
v v L v L
velocily v v v v
PosHION/angle v [ Cd
pressure [ [4
155 How [
lorcerlorgue v v
ongntation v
[d I
chemicals/gas v

Table 5 Automotlve sensor requirements

- low-cost

+ reliability

« robustness in harsh environment
+ high-performance
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Fig.8 Comparative scale of microsensors
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Fig.T A micromachined polysilicon resonant-
structure micromotor'”, powered by
Interdigltated comb drive
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Fig.8 A micromachined sllicon microvalve!®’
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Fig.12 Cross sectlon of a stlicon pressure Fig.13 A plezoresistive pressure sensor®
sensor ‘ Integrated with an  NMOS clrcult
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Fig.14 An absolute pressure sensor®,
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Fig.15 A batch— fabricated silicon
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Fig.16 A sllicon Pl- FET accelerometer?®,
integrated with on—chip detectlon
clreult
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