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Fig. 1 Structure diagram of multi-sensor
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Fig. 2 Structure diagram of the temperature sensor
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Fig. 3 Two piezoresistors and metal wire on the accel-

erometer
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the metal wire and the piezoresistor
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Fig. 7 Fabrication processes of the monolithic multi-

sensor
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Fig. 8 Photograph of fabricated multi-sensor

4 WMXER

X 58 A B AR R S R PR RE EAT T
. =i R A% g M) PR % B A% 5 2R AT I3 ]
5V LI 0S T T JEE e TR 1 40T X o R AIE R U
RN 20C . =Rl AL & AR AE 0~ 1g 19 z Hil
A b o 5E 2 9 TS B B o R R AR AT 9 s
Horp 2 B A2 AR 1) i th R AU D 0. 508mV /g i
ELME/NT 2% FS; x b A% B B0 R B

0.071mV/g. F HAE LM /N T 1%FS. = HifE ke 2
V6] F14 5 KA B 58 0B /N T 5% . = B i 3 AL R
xRy Bl B R TRD B 2 R RS T 2K y Al
iy TS5 x R A AR TR

0.7
(@)

0.6f o zhiligh
X xiaH
0.5F Ayl
0.4F
0.3F
0.2}

0.1F

it HEE /mV

x

0 X R e
0 0.1 02 03 04 05 06 07 08 09 1.0

DR /g
0.08
(b) S
007F o x it
0.06F X Vi

A ZHi
0.05F

0.04F
0.03F
0.02F
0.01F

K HE /mV

0.1 02 03 04 0.5 0.6 0.7 0.8 09 1.0
IIEEE /g

B9 = A B AL AR M (o) z Bl AR, =
A0 0 R TR I i 5 (o) o B R A A =l sk A%
TR 1) i

Fig. 9 Accelerometer output characteristics as a func-
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Fabrication of Monolithic Silicon Multi-Sensor on SOI Wafer”

(1 State Key Laboratory of Mechanical Manufacturing Systems, Xi’an Jiaotong University, Xi’an

(2 Institute of Microelectronics. Peking University, Beijing

Xu Jingbo''", Zhao Yulong', Jiang Zhuangde', Zhang Dacheng®, Yang Fang®, and Sun Jian'

710049, China)

100871, China)

Abstract: A monolithic silicon multi-sensor on SOI wafer that consists of a three-axis piezoresistive accelerometer,a piezore-

sistive absolute pressure sensor,and a silicon thermistor temperature sensor is presented. The fabrication process of the sensor

is described. An effective micromachining process is developed to improve the reliability of the metal wire in the multi-sensor

and to avoid adhesion between the PYREX glass and silicon mass in the process of anodic bonding. Finally, the measurement

results of the sensor are shown.
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