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Fig.1 -2 Basic structure of silicon
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Fig.1 -1 SEM photograph of

three-dimensional acceleration sensor

capacitance pressure sensor
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Fig.1 -3 Basic structure

Bl 1 -4 HifEE 2 IhRe GRS IR A
Fig.1 =4  Photograph of

fabricated multi-sensor

KIS VAEIRIR, R BER A 20 C i, finssk B A2 I a8 o 2
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of multi-sensor
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* Pressure Optical fibers
* Flow rate * UV-absorption !‘ %%%A““‘\‘\
¢ Temperature

b * Fluorescence
¢ Conductivity

Bl 1 -6 BRI
SR L AR
Fig.1 -6 Multi-sensor chip for

B1-5 WathReEnEE
Fig.1 -5 Schematic picture of

the micro analysis system
measurement of pressure, flow rate,

temperature and conductivity
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Fig.1 -7 An assembled prototype
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of the micro analysis system
SRS Gpate Fig.1 -8 Cross-section and bias

circuitry of the new multi-sensor for

temperature and magnetic field
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2002 4F,{Sensors and Actuators A ) gi& H Z< i f& F5 AR 24 Fx
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XU T 276 SOL ki1 2 oh A ke fn o Bl 12 0 e g7 3%
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K REMRESSRINE , 2GRS TSR, &1 -
9 45 R ME TIRBAZ IR E PR B,

10mm Sensor block Circuit block

Er

Acceleration sensor

Pressure and temperature sensor

i o

Sensor  Analog Humidity sensor
circuit

Acceleration sensor

Pressure and temperature
sensor

Humidity sensor (PI)

B1-9 EREIREEREE AP E
Fig.1 -9 Chip plan of integrated multi — sensor

Bl 1 - 10 45 W ek B AL AR S5 M s BB % 2 T e IR A%
rHON s B AR R T I T FERHAL N 5 B 1 - 11 25 TR F A5 2%
GEM R AR IRER VT 3 T R PO, , 7 1 SR s ik i i L
2.5 mm’ BEBJEERE R 25 um; [ 1 - 12 45 H 00 1 15 SRS 45 MO
B, I8 B L 2% K F PI( Polyimide Capacitor) #1%}; & 1 - 13
G HRER AR REARSRET = MERR S L
PR 22 1) R B VR BE R B, 1R — 3 = AR A MR RS
TR BE AL A , 5 BUIR B 15 A% 43 1 L 5 (TMP3S )
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B 1-10 fid L mas sty B 1-11 FESEREsLEH
Fig.1 =10 Structure of Fig. 1 =11 Structure of
acceleration sensor pressure sensor

Polyimide Meshed 2nd metal

Vg
e
substratel o 1
O b
utput \QZO x1
Polyimide capacitor 31000
08 + Output r f .,]
vH

B1-12 @Eemasmrem O -13 RIS

Fig.1 -1 ircuit schemati
Fig.1 —12  Structure and schematic '8 & MR sclicnitic

. i diagram of temperature sensor
diagram of humidity sensor & P
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VRIS L YR R M S S B0 B

AL INREL B P E NGRS S — N EE 4 pm S
25 VSR AR W, B T IR AR 19 225 16 1 MU 1 B R R 4
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LR, VA RAS R IEPGE B, 5k A IR 22 H E (Thermo-
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(660 nm 1800 nm ) 3 P 5 il 7 B €2 14 IR JBE , S B 484 A EE 14
W AL INREAE AR TE ME R A AT RS, ¥ 2 ThiE
A IR U R TR I B S B R AT 0 e o R A L R A AR
AMEES RN,

4 0.9mm

gk
Sg)tfl)rlng?n Flow Prcs'sure

B1-14 MRS A
Fig.1 —-14 Complete blood sensor chip
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2005 4, { Sensors and Actuators A ) R i 3£ [E F5 B M K 2%
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Shear stress ~ Pressure sensor ~ Temperature sensor
sensor

B1-15 (a)—/MEEMSHBHER
(b) FAME RS HR R AL 2 D REAL IR R
Fig. 1 =15 (a)Micrograph of one sensor cluster
(b) Micrograph of a multi-sensor chip containing five sensor clusters

1.2.2.6 [E£H# TMR ( Tunneling Magnetoresistive ) {& B=%

2007 4E,{ Journal of Magnetism and Magnetic Materials) #% i&
i E RS 0 45 A MEMS 7 A R 1 V8 AR B A il 4 g e
4% % 3 Wk L BEL (TMR) JE i a8, ZEEE 2 pm HE
500 wmfIREREAR RO B HUE Fey,Cos, HBEIZ5HI ) TMR T,
B1-16(a) 5 HERE N 2 wm B L TMR ST SEM &IHLE,
(b) £ HREBER RIS B 0 AR 2 A s i, T Ros P, %R
JERAE, B 1 -17 FoR R —rEE ERASARIE 206 67 & /) TMR
f) MOKE &, %34 R S A R a8 Al TMR 14845 & BtE
AR BT IZ N

” i

(b)

E1-16 (a) BAPA S wm x5 pm TMR Jof4, JEEH 2 pm BEE
g SEM FIRLE (b) BN A 5 A 7R B
Fig.1 -16 (a)SEM picture of a cross-section of the 2 — um-thick
silicon membrane with two 5 um x5 pum TMR elements
(b) Schematic drawing of the strain distribution of a membrane



