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ABSTRACT

In order to measure the characteristics of Surface Acousitc Wave(SAW) with compositions of
LiNbQ; single crystal, 128 Y cut wafer was fabricated from LiNbO; single crystals with the composi-
tion range of 47~50 Li;O mol%. Delay lines were formed on the 128 Y cut wafer using photolitho-
graphy technique. Delay time was measured by pulse —echo overlap method. The compositional depen-
dence of SAW characteristics, SAW velocity, electro—mechanical coupling coefficient(K.?) and tem-

perature coefficient of delay time(TCD), were investigated.

LM E Wave : SAW)E 1885 Lord Rayleighel] 2] &}

of 71BolEo] HYHUGH 1] 1 o)F @47

DA ®mHAA FaFolule gL Fo At Wit 1840di7tA F2 AT EE gitolo
Ho] RAyste ©A EHI(Surface Acoustic A AFE o] gt

30



128° Y Cut LiNbO, ©hA A o] zAn] Wale] w2 SAWE ¥t

qudsst Botdon AgHr] Aze
AL z2&agdyol 28 vmy ZHApE-cfol
2101, 19473 BaTiOs9] kAol &=
A R2E&HgE9 stEAdel nzEHo dAdHd
gaxpe] Ay g4 A7 AlzFstd o
19653 White%s©|[2] interdigital transducer
(IDT) & ALFoE2RN 47T HHAAM &
Ardgds A 47, A& F dA B el
g, €4 "71"z2 ol @4 WA=
ARz 2 BAL A AxRI oA HA A
Q J&ge FPsta Uk

SAERTG LAY AREE JEHAEEME
LiNbO,, LiTaOs; Li,B.O-5 2] AtstEqdwad s
W ZnOE3 e shdwet gl PZTA S A
ceramicsg o] ol &HX gty E3 YAGAA
AeEe B8P gLA S A¥A, 744,
AEA, WA 2 Fiddel §Fsta due
Aol zof BAFHILAE 7|HAEY WF
Bg A st

LiNbO, &+ 2 4 & ‘%‘° g g2 A77

AdgATE AW Sd4FEARLZE 7 BER
2 ol&5E YHAH EHolth 5F3| LiNbO,
GA Ao A 128° Y cut X propagation W9 =[3]
2 Q@ 2 & (spurious bulk wave) 7} H Aol A
ZNAAGRASG7E A7) ®Fe| LiNbO,HAH
& o] &3 BARHALZA R 71 de o]
£53 e Holth. B EHE st 1287 Y

o

fo 1

—Xulgto g AHudE HrE 3960~4000m/
secE Fdnitt 24 T2 A Budel 1 A
gt g2 deix AR F3-7]. S EH
gaze] 54 W g Fad Re w4
#EARLAY] FAFHRFY FAFHREE AF
ot BAAAERET Y WFolth ol#d A
#UBEEE 4A9 A oEste Aoz
H BaEo] 5], wabA LiNbO; @& A
of zAMEle B gEde £5 8 wsAlg
W BAERS &£:wisle @ Zug sz
B4zl &g rAEE ¢ds XY ©
AEVRALZE A2 e A =

31

134@ ﬂ@ié@%@%ﬂa%%
o] 24 & congruentZA o2 HE T4 o
U B gEataa Aol Brlxd ZA ol

doz vty A "o ok B
~50 Li0 mol% & ZAWYolA =
Al7]™ LiNbDO:RZE & AZAIA 2 24l
ol g EAEREL, AVZAZEAS 2 AA
AT E E533o] congruentZ A of A 9
s B4 g dAsden, g4%
g], }_)\E’]H]g‘.g] A}_L}J,}zﬂ Jat;dog
o an BAEHIAARE LiINLO,EZAR
FA FHEEE 240 BYE s

.

A

r

¥

HoE o >
e o

oo 4B
i

A

oL
i)

2. AEWy

Czochralskitj o2 th7]| 29 71elA AAAR
&% Smm/hr, dA 3 H&E 16~8rpme] A%
Z7do2 AZ 80mm, 150mme] 128°
Y LiNbO; & 24 & AZAA ol =79
A4 gole 2+ 130mmeolH, YR} FA
= 4.8kgo|th 2719 &9 ZAL 47.00, 48.
45, 48.50, 48.55, 48.60, 48.65, 50.00 Li,O mol
%= A ADG. AFE LINDO;HE AL pol-
ing, flat/cylindrical grinding, slicing, lapping,

o]

prmae— ]

1073

- | mu@

Fig 1. IDT patterns of SAW delay line.
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Table 1. Specifications of SAW delay line.

finger width(W) 50um
finger space(S) 50um
distance between IDTs(D) 5000um
electrode width for shield(B) 200pm
aperture length(T) 3000um
length of metal plate(E) 9150um
polishing #HAE AH F4 05mm, 27
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Fig 2. Photolithographic process.
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Fig 3. Experimental arrangement for measure-

ment of delay time.
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Photo 1. 128° Y LiNbQ; single crystal grown
by Czochralski technique.
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Photo 2. SAW delay lines on 128° Y cut LiNbO;
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Fig 4. Overlapped signals on oscilloscope.
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Fig 5. SAW velocity Voo and Vm for various
compositions on 128° Y LiNbO;.
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Fig 6. Electro—mechanical coupling coefficients

for various compositions on 128" Y
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Fig 7. Phase of the Li;O—Nb,0O; system for the
range 40 to 58 mol% Li,0

Table 3. Distribution coefficients for LiNbO;

LiNbQs. crystal grown from various composi-
tions.

Table 2. Measured values of temperature coeffi- — —— — —

} i initial composition(LxOmad%) | distribution coefficient

cient of delay time.
48.45 1.0015

composition (LiQ mol % ) TCD(ppm/C) 48.50 1.0009

47 71.3 48.52 0.9998

48 72.5 48.55 0.9990

49 72.3 48.60 0.9987

50 73.1
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