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SAW Properties of SGG and LGS Piezocrystals

XIN Chang-Yu, JI Xiao-Jun, SHI Wen-Kang
(Department of Instrumentation Engineering, Shanghai Jiactong University, Shanghai 200240, China)

Abstract: A new piezoelectric crystal SrsGasGe,O14(SGG) has potential applications in Surface Acoustic
Wave (SAW) device. Based on the piezoelectric properties recently reported, the SAW properties of SGG

crystal in some cuts were calculated by means of Christofel Equation-and boundary conditions for the

first time.

electromechanical properties.

Compared with the well-known piezocrystal LasGasOy4 (LGS), SGG crystal shows higher
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Table 1 Constants of LGS,SGG

Constants LGS sGa
Elastic constants/10*°N-m~2
cF 18.849.-112.830
ek 10.42 -119.161
e 9.688 —98.488
cE 1.415 /-1.067
e 26.168 -70.832
ek 5.371-5.111
c&s 4.221".3.1653
Pizeoelectric_constants/C-~2
e -0.402 -0.3939
€14 0.130 0.2022
Electric constants
eh 19.620 13.61
el 49.410 18.18
Thermal expansion coefficients/107°
a1l 5.630 6.5
o33 4.079 5.8
Density/g-cm™>

p 5.7392 5.112
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Fig. 1 Calculation coordinate system for SAW

B2 T s FEL s A 1 7 S T R i 5 - T A A

3
u; = A;exp {jk(;mxz — Vt)}
¢ = Asexp {jk(inlxz - Vt)}

=1
K, i=1. 20 3, v WAL REEEE; &k AL
ng RPEAERE TR T MR A RPRIE. P
e e N S S AR B 3h 7 2, W45 F] Christofel
7



23 FART, He PR B R R T R IR B O AR T AR R B 5T 275

Iy —pv? I
Tox [oy — pv/?

'3 I Ay
a3 Tos Ay

=0
I3 D23 I35 — pv® Ty As
T4 T'oy IT'ay I'44 Ay
Lk = Cg‘kl”mm, 'y = eejingny, aa = gining B E X B
Zak:11273 K2"\‘2I/2_Vm

RY%E SAW I 74 F, L Xt Christofel 3R f, AT
BE A E f b &R LR E I AEE v 1 om.
2.3 HLEEBERE (K7 BitHE

TEFEH N A, HLERRE RBUE T E B2
TAEEREM B E S5, B S B E 5 4R A AL AR
MEAEZ WA B G LRE ST, B MEFRE
e s GBI LA 9. Bk Ok -

2
UE

= U - Up

Ug ARAES A EERRREE, Uy NG
W, Uy A rAEH . SN KB AR B )
A — AR B O R, B — o DU B R 3R
Wi, AmMAESRRKRmKESF, LEREREERE

3000

V2

vs A H R B MR R, v A& RAARER
W . XA E A YT BL R SRR BT A, SR e )
B A R R Y T R e, IR 4 3R TH 46 RE Wk A 5
BRSO AR R JEORF X R 4 G T 3 R Y R T
WK, BISFBOREA BRI, X, A
T 2% T 11 452 J P 2% T #) A X 2 JBE 22 ofe 3R A1k 3% T
AE YRS R S HE Y
24 AeiRA (PFA) B9itH

BB A SOPR AU 1] A, AR RE R B (RER 7
[7) 5 4 BE (AR #E T i) Z TRy My, B IBR T
P RE AT AT B/ R B AR R BERE TT 1) 0 B AR AL
F PLRZR N w(0), AR MR U8 B8 3 77 1) S 18 J3E vl 2 1Y
IR T, MIREW A ¢ AT tang = S Rili.

2800

£2600

Vim-s

2400

2200 0
0 60 120 180 0 60

w/(%)
2 LGS,

LGS
- 20

120 180 0 60 120 180

e wi(®)
SGG itk X Yl (90°,90°,W) Y= R TH i R

Fig. 2 SAW characteristics of LGS, SGG crystals in X-cuts(90°, 90°, ¥)
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