A IERFER

Journal of Henan Institute of Technology

Vol. 33 No. 2
Mar. 2025

B33E A2l
2025 4 3 A

F it 2 42 5 1) PR S B MEMIS T 7 f I BB W 5

EXH, 86 MW, Eap?
(1. EZxEKE SR TEZE, RE B% 710049; 2. BRRAAY NERZEHAZEE, K W% 710049)

FEE: T4 T — AR TR TR b A R B e A A R R MEMS JE RS DL SO A R B T — M R 2.5% 2.5
mm, A RFA 1.5X1.5 mm, R EE 40 wm, B2 50—250 kPa B JE 1 ¥ 7 %, FER T REN i R
(ETY, WA RREMHENRK, SRERKN, ARBE 40120 THREXEMEARREN £0.27FS; £ 120 X
T IR ROE RS ) —0.025%FS, R BULIEMS K —-0.08% FS, Wit R A KA B Rk B LR GH TES .
BB, PREEFARKER AN B IR, FRER, FHEM MEMS B RS HREREEE TR A

r [ %71 Y

BEREGEH BN E K,
K mooh kR, MEMS; EAHRE,; EES
HES%ES: TK312

MERARERS: A

XERS: 2096-7772-(2025)02-0006-06

0 3l

WA BTREI AR E N T i PR RS, Bl e
WA 2 PE 32 E . g iy TIEsR AR
WL, WSRO, An—ooPeh . BEIRER
PRAMAE, X IR S A PR R RE I 4L
A R 2 — . Rl R SR Lt A A
R CHREE B 7 5 RS P L PR BE 1 T AN T PR
1 PRl P Tt ARG 47 5 | A 1 P b R R AR
PERVBLGRFR N PY B, PR MU, A
PTG e A AT E R A R AR 2, 2" AR
BE BT TR, R S R A A
HEL P BV N LA 5 TE SR R ) A2 BT 237 A
A BRI, 2 F LS A PR T ) e g A
B, AR RS BRI R AT N, SN
SRR R . AR SRR S A
HA SRS E SR 2, m R, 5
AR R . AR R S, R R S T
fi e AR

Fe T35 7E = J08H L i AR P I PR A5 5 56 B2 1=

il

WimBHA: 2024-05-15

TR ER St P — )RR C A L Y 3R
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R RS BERAR T 0.5%. & SCRYE FikTEsR, JFeT—
Fofr )y 7y p sty R A7 A P b B A IR (A 9

BESWE: EEESTFLTRHHE (2021YFB2012500); BG4 & ARFA I H (2024GX-YBXM-192)
F—EEEN: FXE (1999— ), B, HEMEKFEAN, L, FENG EMMS EIMGEREHIFFR .
BEESEREN: FAM (1979— ), B, L8N, WK, BFseo, Mt EEARRHL AR

6

https://www.cnki.net



r [ %71 Y

ERME, . bR NI B MEMS JE ) 1% R ESIF 5T

1 SOI E&t A

1.1 RSB SIET

B e ELAT R 75 ) R BN, FIATLBR I e, B 1Y
SRPERR A 130—190 GPa, HARTE [100] & 7] - () 3
YRR 29K 169 GPa, 7E [110] 75 1] b 0 33 4t 24
47180 GPa, MEHWIZIREEE LR 3 GPa®, 4821k I
i (Silicon—On=Insulator, SOI) ¥ & — A AL ik bR 2
=S (WY R G = s o il SR R T iRV 2 AR
PR, TR EHE RIR. SO, M H AR N
FH, S TYEGRE T LA PN iR ¢, $ET
T AR R R . ASSCRT (100) #hTEIY SOL A4
B BRI R RS 2.5 % 2.5 mm, B 50—250
kPa, RREI/REZEFUNE 1R, B0 A AR X R
PN 1.5 % 1.5 mm.

Ry

B EASARETEE

SRS T R p VEFRAE T S80I A (R T X
J R 22 A 7 A N AR o K R B BELA A
DGR TR RE R b, Al Sl
JriE W S S iR, D A H B R A ] 2
fis. BB R Ry, Ry R, AT EEBIVRSE [110]
s (110 ] A, FEFI T B R BORE mS AR R R
R . AR 4 4, AR T 21 R AR 1)
INVIESIELI o INI® S TSP

H2 BEFESHUNRSH
BAH AR T PR BLA B2 T
AR (1) 7587,

?:ﬂlﬁlﬂ'ﬂth (1)

e 7 M7, S RN A 1) ) B AR

https://www.cnki.net

0, 1 0, 735137 s BEL 2 A O i) R ] 07
HURER IR R AL, AR it i L Vo,
SN (2) s .

4 :ﬂVn _1”44 (G: _GI)I/in

R 2 2
LXrfe 7, 0 p REERBTUIEBL R B, SR
RPN FESE Vv, IR HIE, R VR H
REL{E
1.2 BRNEMHTESREEMLRK
1R IR FE RS 38 SR PP BRZs# , anl 3
IR, 5 BF33 BERGE  ATE A  , R A
FEASF o h3d N LA N —40—120 “CRYIREETFR,
LT T AR T AR B TR AR . R
M REEE S It EA (3) PR

S — AVout .L
APV, &)

A AV O R R, AP IR 7EAE
o YRR R, i AR A R R
o AR (2) RIS Rk 1 ) 22
Taa-pRURE A BT U R B R B R E . T g 2B
H AR G i)y, AR 2 B R AR
W R R U P O T UM R R
PERIRBUEZ B )6, SR T U0 4 PR & 15057
&, AEE AR RS, SREET R B

B3 FEEMTEE

B4 BE&AMTEE

DRIFAR IR AN, 13 5 b 1) By 454 P A4
IR BIWIRE , PRUERS R 752 21 e R M T I R g 4
H BN R AR R T SR g R R U
IESEA BRI L, BT D, BIEE H FfE
FJRERE b, FLrp RSN SR R AR, 1)
KM IERZ . AT S, Redfm S0
7



r [ %71 Y

LA B AR

2025 F 55 2 1

RELZR (0 0 Ty SR R — 35, R UE SR IR R e RO,
THE/NFRRIBEIR I SR 20%, EA0)5 5 iS5
w1 s,

x 1 XESHILITEN

i ZHR bR BUE /pm
1 SRy 1500
2 SRR E L 1200
3 B ISEEE D 1230
4 AR h 20
5 SRR H 20

K COMSOL A% PR FA R0 32 F1 I Bl sk
15 T Bt e QnlE] Sa) F1(b) B, IR N g 4k
WX SE . WIS, B BE Az B T H4{E ),
P RO /DN s S 2 A0 () de KN (BB 4T, 7
TR RIS, A BN AT, BN E K.
S HRZEFe v e OGN ) HeBH 2% B B3B3 2553 50 R
54.89 MPa fl1 54.99 MPa. 45 B RJERE (40 pm) 5
PSR — B OL T, BN & anE 6
FioR o IRy S5 ) R A E A RE S ) i B R
F1£53 51K 84.72 MPa F1 84.714 MPa, V-S54
N IEIETE T 54%, BDREGEIRTE T 54%.

(a) P

(b) & LA
B 5 EHSHRBIMASTH
3 PRAUE R SOE i AR, FE R AR R,
S B A 1) i R B /N T IR RE 1 20 %00 ot A 1Y
8

https://www.cnki.net

COMSOL B B4 a7 fras, Houo db ik
AAEN 1.8 wm, HEBETTER,

6 RIRLEHIRI Sk E

E7 REZE
1.3 EFERIZHE

FERBGE A ) IR AR T

(1) FEEMHAESR A N AL (100) SEPISER) SOT
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5P B A b, BRSO TR R B A Y
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mV + (kPa + V)" 2T+ % 0048 mV - (kPa - V)", S{jE
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152.6 s &b, Mgt B R HOE B HHE S
SUIAE S G TR B 171.8 s Ak, H7F 182.7 s 4k,
IEE 3000 pg/m’ (HREBIE, HIMHRIELA T35V, £
100 s AbZ% 18 FR%, 221.9 s AP TR, Xl HITE
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Research on High—precision MEMS Pressure Sensor for Battery

Thermal Runaway Detection
WANG Shengqi', SHI Zhou®’, WANG Jiuhong®
( 1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. School of Instrument Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China )
Abstract: A high—precision absolute MEMS pressure sensor for thermal runaway detection of ion batteries
has been developed. Using Silicon—On-Insulator as the substrate, a pressure chip with a size of 2.5 x 2.5 mm, a
membrane size of 1.5 X 1.5 mm, and a membrane thickness of 40 . m is proposed; the key fabrication process
of the sensor is studied, and the preparation and packaging of the sensor chip are completed. The test results
show that the basic error of the sensor in the temperature interval of —40—120°C is + 0.2%FS. The thermal
zero drift of the sensor is —0.025%FS and the thermal sensitivity drift is —0.08%FS at the temperature point
of 120 °C . The range of the sensor is 50—250 kPa. Two forms of battery thermal runaway experiments,
overheating and overcharging, were carried out, and the timing patterns of pressure, aerosol, and battery voltage
signals were obtained. The study shows that the developed MEMS pressure sensor meets the pressure monitoring
requirements for thermal runaway warning of power battery.
Key words: thermal runaway; MEMS; pressure sensor; pressure sensitive chip
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