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Study on All Quartz Package SAW Pressure Sensors

LUO Wei, HAO Wenchang, DU Lei, YIN Yugang
(Aerospace Long March Launch Vehicle Technology CO., LTD, Beijing 100076, China)

Abstract: In this paper, an improved Surface Acoustic Wave (SAW) temperature and pressure sensor with two chambers is pro-
posed to solve the nonlinear coupling problem in the integrated structure suggested in earlier studies, and the design and experimen-
tal study of an acoustic surface wave all quartz pressure sensor is carried out. Based on the finite element method and perturbation
theory, the response mechanism of the quartz-based SAW pressure sensor is analyzed, the coupled mode theory is used to optimize
the design of the three-resonator-type sensitive element, and the glass paste bonding is used to realize the quartz cross-lead hermetic
encapsulation, and the preparation of the SAW allquartz pressure sensor is realized. The test results show that the developed SAW
all quartz pressure sensor has a pressure range of 0~500 kPa, a linearity of 0.415% FS, a pressure sensitivity of 551 kHz/MPa, and a
temperature coefficient of sensitivity of 0.134% over the operating temperature range of 0 °C~120 °C. The development of this sur-
face acoustic wave all quartz pressure sensor lays the foundation for the subsequent realization of wireless passive measurement of
the sensor.

Keywords: SAW; Pressure sensor; Glass paste bonding

Citation: LUO Wei, HAO Wenchang, DU Lei, et al. Study on All Quartz Package SAW Pressure Sensors[J]. Journal of Telem-
etry, Tracking and Command, 2024, 45(4): 132-136.

0 2 FIT(ICH A E TR, (B TR
WA A 1 e R S g i B 5 R DN ) PR 5 A

75 2% [ )% (Surface Acoustic Wave, SAW){% J& A ML AL 3, DRI AS A7 A H L fol P 2R 858 B
e — R FH L T 7 2% i O DR Y 45 R A S HL Tl R 4P o g () B, A RN AR B LA Sl
TS F A% 1A ﬁﬁ%%%ﬁmﬁm,ﬁ I JC 28 H W U (T2 46 3% 12 ) A% i 28 JC 2 1 U 3
HARX T4 Ge WA LAl RS M TR A AL 1A% UGS BRI ES R Bon, H ] DSR2 40
Uﬁ AR RN L . TAERT, fguﬁgﬁﬁﬁﬂﬁ AW S UL S B 48 f S IR R, 451058 & T30

Tl

EE&WmB.: EZRESWFLSH2021YFB3203300)
WisHER: 2023-09-13; fEEIHEA: 2024-05-28



2024 47 H

E N OE F - 133 -

B B iz w Ak A 2R R A &0,

i [¥ Transense 23 i) Fl17% [E] FEMTO-ST 2\ i &5
FL T R B AR R A, PR T M = R
ORI W SHIEIRSE N E G L5,
AR AR AL TS [ A SRR X B R R gy )
o, R JTEUBGE IR LT R T ORI B, KA S
FEJ15 R IE 2748 S A B IRICR 2, =
B PR A% RN B S AR 48 A TR 7 SO X B DL A
SR AN 6] B HEAT T 1w) o ) 8 A ] ) 8 A
ZEGTAAF PR BE (DN o o 3 ek PR IR R )
AT 52 BOE 7 15 e b 1) I B2 A, SR T R
J RN

SR, MNAES SRR, HIR /S % IR
FETEW 32 52 s 0L, 300 A 1R il
T 5 R R T DU B8 H A AE 28 SUR G, M DA 7 fi
e, FE—E R LR T IaORS

R TR DI PR A AR RS A P R S
M AR LR A MR, AS SCER L —FhOBUIE % 45 1)
A P T I8 IR B2 R 0 B AR IR AR AR IR TE TR
1225 VAR A8 RN e D B v ) 38 1 e g DX B
JE R T PRI AH Bl S HAH AR A B ==, Ji O B
VO IRE/ SRS T — %, EJER
AL T o — AN EE I [ S R S
IR AR AL 38, AR B /2 2 B iR 2% 10 TR 5]
5Tk N7 R, TR S = AR A5 4R AT AR
AR b, E— D R R R R T B DX R Y
X G, PETHE R B SR

1 BigHth

1.1 fERLEE I e Rz LI S 4

AR S 1 S ) L 5 485 R 1) 7R T U IR
JE 12 AR A A I 1 R, B, [
JEFE M P J e A0 55 AR 2 A, TR SR I AR R
4 mm, JB B R 100 um. F H A R oo 4K 4
COMSOL MULTIPHYSICS ## 7 = 4E{)f ELAFE AL, x
W5 R ARG T AT,y S A LR DT 10T,
R E T, )P, FEREVR T, BT E
HL A B R 1 SAW 25F LAY R AR . 2 iRl
FESIVERF fR8E R AL 8%  Ai 00 o

RSN IER, TR, @
X B 7 R SR AR, RTARAR AN RN Ty o AR R
T SAW &4 3 BE AR AR A 1T, an=X() R .

Bl A6(FATEENHREEMFTER
Fig. 1 Schematic of all quartz SAW pressure sensor
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