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Improvement of Surface Acoustic Waves Property on LiNbO,
or LiTaO; Thin Plate Bonded to Quartz Substrate
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WoE L7zfER, 36° YX-LT Lo L-SAW IZBWT LT HAkD 5.9% 75 11.8% (2. X31° Y-LT £ LL-SAW 28w
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Synopsis

SAW devices are generally used to a cellular phone represented by smart phone, but new SAW devices with the special
quality higher-performance than the current state are demanded for 5G cellular phone said to be a next-generation cellphone.

In this research, aiming for high performance of SAW device, we investigated propagation characteristic of leaky surface
acoustic wave (L-SAW) and longitudinal-type leaky SAW (LL-SAW) on the structure where LiTaO, thin plate or LiNbOs thin
plate having a plate thickness of 1 wavelength or less and AT cut quartz substrate are bonded. Theoretical analysis revealed
that there is a plate thickness that increases the electromechanical coupling coefficient K* compared with the single plate
because the particle displacement concentrates near the surface in the bonded structure. As a result of actually measuring the
K” using the sample bonded to the AT cut quartz substrate, it increased from 5.9% (of LT single plate) to 11.8% (in the L-SAW
on 36 ° YX-LT), and from 3.2% (of LT single plate) to 8.5% (in the LL-SAW on X 31 ° Y-LT) respectively. In addition, it was
found that the resonance characteristics and the temperature coefficient of frequency also improved in the bonded specimen
as compared with the single specimen, and it was possible to pave the way to the development of the SAW device having the
target characteristics.
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RO BFEIZIE 800MHz i~ 2.5GHz 47 D& 3% iy A3
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&R LTIER IS VAR (55%) b
LN ##{# o SH (Shear Horizontal) FIARKIEDOFI 19 255
M SNTEL, WAETIE, FEA VE—F VY ADFWHE
LN SRS LB L, LT Sz ad bz
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AR, F721E LN EA R S A0 AR T O T BE R A
BIFCH 2K CF R (Quartz) &34 L723EK (X 2)
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TR ERROBEIEBIIOWTHERN, EBRIHRE L7
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DITIREAREN DR HEA L TVAEE—RT
HDHAS, BEPERET ROV X — % FEREBI IO L 2 23 S 153
T5720, REAMIUEWHBELX AL TS, ZO01lil)
ENTWS LT, LN BRI EIRFEAVNEL R B H v T
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8o BUK SAW 7354 ZHFEMRE LCId 342 36° Y v b
fHED X ZH LT 2S5 TEY, 36° YXLT @ SAW
R VRS i T B 0=4178 m/s. K*=4.8 ~ 70 %. J&
IR E Temperature Coefficient of Frequency : TCF)
=33 ppm/CTH b, FHEHHIE 36° YX-LT % KT
DR ERFEARIFCTH B AT-Quartz L) &b E 7214,
36° YX-LT 2l 2 1 R FICHARIL 35 2 & T,
36° YX-LT #EMOEHHEE IZZ0EFT K % 10% YL L.
TCF % 0 ppm/CIZI &7 SAW 754 2 UMD B
S HEEE L7,

2.2 LL-SAW #FAEL %= SAW F/\1 XDRERBEIE
KA SAW 754 212K D SN B B WAL, R 8%
A655 O WPk % i 723 720D 0 2E & 0 R A A v e, K
WREW (LUF, ERE) ERARDSNTBY, Bk
L-SAW ZFIH L7z 36" YX-LT FEMRDIEMaE g, K° Tl
RADVD Do TD/OREREITELELIEE-FTHS LL-
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B~20 1D SAW IR EIEEZG LN TE S5
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BAZ 2 DNV 7 B a i L e BBl 57-0,
1 dB/ R LOFFFICKELEWBRI AT LN
RIEH D 5720 ZFD728 LL-SAW 23388135 X31° Y-LT
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(a) L-SAW. (b) LL-SAW O 13 FE DR Al % 7R~ 9%

L-SAW TiZ 0° X Zfk. BLU90° X {5, LL-SAW
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c-ALO; LA L7 4 D L-SAW @ (a) il #E L (b) K
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L 10[ Y .
S T T
st/ 0 T —
L Fs S T .
e 4 ] e
£ 5F7 7 f N (a) X31°Y-LT/c-Al,O5 B
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2oV (a) LT Bk, (b) B Ak o S R IC B
BRERR IS (uy) DR AT %X 10 127, LT BT
KA SEST I 5 WEL LIh72oTEMD 54 LT
WBAS, BEABE TR S 1IREMNICEM S HEh
LTWh, ZDEHIZL-SAW % LL-SAW @ ki1 247 28
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Admittance Ratio = 20log (Y7/Ya) [dB] (2)

Fractional Band Width =| fa - fr | / fa [%] (3

Quartz LA L72W A, /A =010 D& ZikHKE
L7 NIZ AN 66 dB SRS, LT HAKD 24 dB &
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AT-Quartz & 36° YX-LT (L-SAW M), X31° Y-LT (LL-
SAW ) ZHCCTEBICHEARE ZFRL7, $9I15
D44 FEOYIN (0.2~ 08 mmIEHR) ZHE L
B, BAmEZzh e LS R E L2 EA S
7eo BEBONBEELZK 1318 Y, ZOHK, BEH
JEDOBMIAATH ZE THRAREDN L2 K572 ¢ 41
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OIRWH T, FFIEHH TRz L 512 L-SAW TR L
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SFLUTIEARR 45° X FIHBLFEL VDS, HEROHE LS
i 60° X A& L7z,

~

13 ¢ 4 4 v FREWFALBEBOIEG E

K14 Oy TNOY G
(a) WREERT  (b) WFEET%

HAKSHR I No.68 (2017.11)



LiTaO; + LiNbO, E1R & K@BEMRDESIC L B SAW 7/3 1 Z4F DM £

IDT D7 K& v A5 LRz L-SAW (4 =8 um,
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