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Abstract: With the rapid growth of markets such as 5G, smart cars, internet of things (IoT) and smart
healthcare, there is an extensive demand for sensors, requiring sensors to have characteristics such as
miniaturization, integration, intelligence and low power consumption. The achievements of domestic and
international scholars in the application of multifunctional sensor integration in the fields of environment,
automotive and biological parameter detection are outlined, the key technologies of process compatibility and
packaging for multifunctional sensor integration are explained, and the severe challenges of multifunctional
sensor integration in terms of model simulation, product testing and thermal management are analyzed. The
multifunction sensor integration solutions are summarized and the future development trends are proposed.
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(a) 2.5DfE A R =4k 5 U OGRS P (b) ZAR Gy B
Renewable energy sources gas lonic gas Particle UV-A/B  Humidity
CMOS  Platform  Chip (& T sensor)

Printed circuit board

(c) MITEREEIE NI UM 2 (%8s R
El 6 TSV HARMAEZ (LG I

22 AERRELRS
B T IR AL e O BE B IR R T i e 41 H

080201

A AR BAS | P R AT A G e I R 48 (TPMS)
Eas DR ph— M %, o4 TIERK i A dy, (it

-5



523 4545 8 1

T %

WWW.ep.org.cn

PG P A 7 HE T A 2RGS0k T R A 42 e g
B o R BLOIMIE L . U ARSI E] 2.0 0 FE
FE T s A S pioe e LA AE AR IR 0 o DRl , TPMS
A P 5 A e D AUmis BE 2 DhRE 1% 1 s

551 SIS 0 AR JEE Y [ B i A S I R R 45
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A1 0~600 mmol/L, FLEZ AUk B 4 0~900 mmol/L, i i
KPR 6, REAS I L0 SN Do ) & A6 Aok R
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(a) Isolation nitride and DRIE on SOI wafer

(b) Trench refill using PSG

(c¢) Interconnect polysilicon

(d) Second sacrificial PSG and cap
polysilicon

(e) Release etch and sealing

(f) Backside cavity etch for microphone

P8 B RERY 2 A I R SRR T R

AN SR AR AL TR AR O 2 B AE R GEIRFRAE
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(a) HEIHERILRRIE R 1 B2 0

Glass Gold
Platinum  Chromium
Titanium  Silver
Insulating material

Temperature
Glucose Dissolved
oxygen
Cell
density
Lactate

A, R PG PR AT B & . RUSLI
SR T R T e 0 e A BELTN 2 S A T
ARHY 6 MEREGFEBAERAG b, HlER AR R
M egs anle 9 (o) B o REH A TG Wl B sl 2
AN FLIR  pH. A0S A R SaGR FERTTRLE . A biAn
FUIR AL R AR Y T AR HE_EBRA 10 mmol/L, i fz i
[ 4 20 s, pH [E & 2519 R 5% (60.8+2.4) mV/pH,

pH sensor
Reference electrode
-
©
)
Conductivity £
sensor
Temperature
sensor Platinum
WA electrode
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() el R T e
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J& bk TS R B A RS N 1R
BRARTREYE . R 2 A BSL R O B — 1 R GE
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1 2020 3 WA/ D T [7-8]
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5 2015 7 FEsgy | R /s /NG R /e /IR /R Sol [13]
6 2014 3 FE 3 /it B /g Sorl [15]
7 2015 2 i S/ I Sol [21]
8 2011 — BG / finis — [22]
9 2016 5 Wy /O /Ry TR it [23]
10 2019 57 N — [24]
11 2017 2 JE 3/ ik PEES + ik [25]
12 2022 2 JE 3 7 sk g 3k SOI [28]
13 2015 2 TNE /S ZE R fif [29]
14 2015 2 HikhE / PR SAfbak [30]
15 2011 3 pH B, 5% il i [31]
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