Journal of Korean Association of Crystal Growth
Vol. 6, No. 2 (1996) 155-165

LiNbO; @24 43 4 254 =& 8 &4 %371

57, 2W3, 28, 85
AgdEtw F43ee, 48, 1561-742

Growth of LiNbO:; single crystals and evaluation of the
dependence of its piezoelectric properties on temperature

H.G. Jeong, BK. Kim, G.Y. Kang and JK. Yoon
Department of Metallurgical Engineering, Seoul National University, Seoul 151- 742, Korea

2 O Czochralskifl& o]4#te] LiNbO, ©24E 25 o X5 W32 A3t 4
AR Ao 2NE AT Lofy FA 2xke] o] W AF REEF o83 ALeA

1000} €5 o4 LN, #2742 8 A%, B4 A+E Toach 8 29 AR
AdARL 24E Foho} LiNbOS) 2709} #4 A4E AL ZHE 1000C o4 L5 o
G712 Fagdch. SAY AFEZE FAAST  dis, do, day, day, B AS ST, sk, 2sF + 25k, sk
W 44 4% KD, Klelsh @4A%E £57b Z7helods 2 H3E 2olx @stert A
A 0§71 4% Khe 257 2748 me 2obshanh 2ed A4 ARATE yw
(45°)-bar®) A% Aeold 051 HES) ¥& @S vEhden), 100007 A dgstsich
debd g ASE Fhe $AE B 0% AYE ¢ + A

Abstract Growth of LiNbO; single crystal by Czochralski method was carried out to study
the piezoelectric effects. Piezoelectric coefficients and elastic compliances of the LiNbQ, single
crystal were determined by the resonance method of length-extentional mode of bar resonator
from the room temperature up to 1000°C. Two dielectric constants of LiNbO, were also deter-
mined by measuring the capacitance of the plate specimen. Measured constants were
piezoelectric coefficients dis, ds, da, dss, elastic compliances sh, sk, 2s¥ + 2s§, st and dielectric
constants K{,, K%. As temperature increased, elastic compliances changed very slowly while
piezoelectric coeffiecients and dielectric constant K3, changed very rapidly. Electromechanical

coupling constant of zyw(45° ) -bar was as high as 0.51 in room temperature and nearly con-
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stant up to 1000°C. The increase of piezoelectric coefficients was mainly due to the increase of

dielectric permittivity.
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Fig. 1. Schematic diagrams of sample prepa-

xX— cut plate

(d)

ration. (a) Shapes and orientations of the
zyw - bars, (b) Specimen axis system of each
zyw-bars, (¢) Shapes and orientation of the
z-bars and (d) Shapes and orientation of
the specimens for dielectric constant meas-

urements.
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Dimensions of the specimens in Fig. 1, 2
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Table 2
Obtained piezoelectric, elastic and dielectric
constants of LiNbO,

Physical Smith et This
constants al. [3] study
Dielectric K1 85.2 87.7
constants ;“3 285 297
Elastic sh 5.831 6.335
compliance  or 5.026 4.749
(x107" £ e
/N 2sh+sh 14196 18.765
st -1.000 -1.027
Piezoelectric 4 69.2 77.0
constants doe 20.8 15.0
(x107"*C/N)
dﬁi.’l 6.0 6.3
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Fig. 7. Temperature dependence of the elas-

tic compliance s% of each zyw -bar.
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LiNbO, 2% 9% 2 &5l o8 3
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