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Mechanism of Crystal Structure Induced High Piezoelectric Properties
for Lithium-doped Silver Niobate
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Silver lithium niobate (Agi«LixNbO;, 0 < x < 0.1, ALN) single crystals were grown by a slow
cooling method without flux under oxygen flow. By optimizing growth conditions, Ago.oLio.iNbO3

(ALNI10) crystals with sizes of ca. 30 mm cube were successfully grown in this study. The crystal
symmetries in the ALN system were investigated by high energy X-ray diffraction (XRD) measurement,
and finally, the space group of the ALNIO crystals at 24 C was assigned to a ferroelectric Pc2ib
orthorhombic symmetry. The Prof [010], oriented ALN10 crystals was 21 zC/cm? while that of [110],
oriented ALN10 crystals was 15 x C/cm?. Moreover, these piezoelectric properties were measured using

the 31 resonators of the ALN10 crystals as a function of crystallographic orientation, i.e., [010], or [110],.

HrEwEHW LR E WA, Li 2R AN (DL

EE, SR CAESBIC L ZRBEMENE ALN L) ICBWVWCHEFREELF L M RT
M, Bz e LT2offl2m <Rk 2288 MESNTWEY, 72, D Imm
HDHNTWD, £ZT, FEMHAEEMREL LT DUF @ JE& 12/ & v 10mol%Li = 4 7
REWEwF o) —imE (360C) ZH2uah 1 (AgosLio NbOs. PAf% ALN10 & W) Hif g,
BHRTH B =4 7R (AgNbOs, L% AN & IZBWT, EWELIEMAE AR (ki-70.5% )
BE)IZEH L7z AN IZHARTIZEgVIiREE PG SN TITVWE DDV, ALNIO D

—133—



% FE AP D 7 B AE % U & & )

Wb TV WVWORBIRKTH L, 2T,

RBFZETIE ALNIO O KBV B2 B L . ok
MOFEEEELZHL 2T LB, ER
etk DR SRR EZ S 22 T5 2 L %
HigE LT 247 - 72,

e

ALN10 HAEFOFR & LT, AgO (DG
HORERR) |
LiCOs (FIGHESE ., Fefh) = w7z, Li 2 &
W7 R — L 900C T 3 H§fH
WHET A 2 & T Ago.oNbOs A % 1572, 2T D
IRBEAS IZF% Y O Li R %12 R —
A L7, 980C TIMFMIMmMBEST A 2 LI &
D HIAL TH 5 ALNI0 AP K 2 {E# L 72,
HAEMOBERIE T 7 v 7 A% Hnhwikag ik
WEWITo729, 2OHEKE 7V I FH Mk
ST L. REAFFHSIF £ 72 (3B % 5 P &P
% v T 1220C T 1R £ -1 ~-100
C/h OREREE T 950C F ClE % FIF7-f%
HARME Sz KdH D 720 O i 51
PLE . AN R Ago.osLio.osNbOs (L% ALNS &
) [ZOoOWTHHEGEBFR 2T o7z, oI
Bk 5 oL # MBI ICP-OES 12 & 0 iesE L
A I B O R X R (XRD) 1270
Z .\ W&t (SPring-8. BLO2B2) % fl 272 XRD
LNz T—% %) — ML MR
(Bruker AXS, TOPAS 2. 1) & ) psg L7z, 1
mER, BHKS T 7 2k ) Fiix geg
L. #thsoatwicd 2 [010], ik L O
KX A HETHD[110], 5
PLCHES A D I L, 31 IRB) T A2/ER L 72,
T DRI A DM THRBLHE 2470, R
PEIC LD EEBFEANE L2, PSS

VIIVIRE

VI IVIR

Iy =7—F-

Nb:Os (LT A% 1) w27, 99.9%),

WHER, PEL AT Y AMEZEIT> 72,

HRBLOHE
WA T ALNIO B B 2 B L 72,
KA T ALNIO HAE B2 B L 725
Gl WMo THIZEEHEI» L TL
WRAMLTE 2 wds, BREFHKIFECTHERT
B 2 L THMT I o PIHIC BT L7z
ALNI10 KBIHAE S EZ BT 2 2 L TE 72,
B 2ChEHwigaicid, M1
IZ30mm AL EDORKE S %D
TEWTEL, 6N
22wV T XRD,

BRI PR
ZRd &9
ALNI10 Hiidi i &2 15 %
72 B a1 ICP I & T o7z &
CAH,AINIOHAMHTH 5 2 &, T LA
75mol % EVEL TWAZ ERH L E BTz,
AN |2 Li Z [EE L 7B o/ miEEZlb e £
O i BEARAF 1 % B O XRD 1 # R 2 F W
TY— PNV MEITICE D E L7z, 2O
2. ALN OfE 51X AN &\ AN (28
fn 3% 7D NaNbOs (BLf& NN & Hig) O i
WkrsE L L, ZOMMFFREICMA,
AN B X OF ALN O M7 8 =8 O i B AR 1% e O
PELATY Y AZHWT, M2IZRT L9
Z Li [ = & ImEE ISR 5 A M 2 E R L 72,
X & O T ld ALN10 O 75 13 £ &b Pe2ib
THY ., ZOMENALNIOICBIT L KE%RH

OB D> TWnH I LY S L
ZNERSRENS
FETMAFEH L

holr, TOREDFEMEZIX 3 I
D=F T7-BREMICBVWTH

Fig. 1  Photograph of ALN10 single crystals
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Fig. 3 Schematic crystal structure of orthorhombic Fig. 4 P-E hysteresis loop for [010], and [110],

Pc2ib phase for ALN10 at room temperature. oriented ALN10 crystals.
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Table 1 Piezoelectric properties of [110], poled ALN10
crystal.
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