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ABSTRACT

The impetfections of LiTaOy crystals grown from the Pt-Rh and the Ir crucible were investigated with X-
ray diffraction, optical and electron microscope. The growth direction was {100}, and the plane parallel to
the plane connecting two main growth ridges was (012), which would he the main cleavage plane. The dislocation
density in the specimen cut parallel to (012), plane increased with polishing time and the inverted ferroelectric
microdomains were induced based on this dislocations. Such imperfections as 180° domains, microcracks, dislo-
cations and stacking faults. could be found in the LiTaOs; crvtals. The crystal contaminated with lots of Rh
from Pt-Rh crucible during the crystal growing under air atmosphere contained more imperfections. The main
cleavage plane and subgrain boundary parallel to its growing axis might be the main source of reducing the
mechnical strength during the wafering process.
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Table 1. Growth Conditions of LiTaO; Crystals®
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No. (mo};r/T:;itio) Halt Cone Angle Dlglnn;;er Crucible Atmosphere
LTP9 49/51 25° 15 Pt-Rh10% Steady Ar
LTA12 48.6/514 30° 25 P1-Rh20% Steady Ar
LTN17 486/514 Jo° 25 Pt-Rh20% N, Flow
LTN18 486/51.4 30° 25 P-Rh20% N, Flow
LTR1% 48.6/51.4 30° 25 Pt-Rh209% Air
LTIR25 48.6/51.4 30° 25 Ir N, Flow
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Fig. 1. Schematic of crystal cutting configuration.
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Fig. 2. (2) Laue back reflection pattern of wafer cut normal to the pulling axis, (b} Indices of laue hack reflection

spots on slereographic projection.
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Fig. 3. {a) Laue back reflection pattern of wafer cut parallel to the pulling axis and the plane connecting the
two main growth ridge, {b) Indices of laue hack reflection spots on stereographic projection.

Fig. 4. Cracks propagated along (012), plane.

LiTa0; X-cut wafere] -3¢ (012), =H-Ad= =
2.2 g4 "ok 2B E Xout A|HE Y o wa-
ferg == ol 2isf HAHEE wi=l A Aelglcl
£ dyelAx Fig 42} gro] Alglo] HAMLE e
A} & dde] waAlFe] ofe Xcut AHE AT}
Frledtl e, 100 um o] 5] 2yie] Fag My
WA (012), ==l <F 33° 7|23 Z-cut A
HAg AH23lgvh LiTa0: 8 Ed el s} bz al4-3)7
Aaflil= X-cut?] waferrl gask2 2, wafer 713 &
Aol X g9} Ze S 23 g AL gAY
F oly Ay 257 dad Ao

12 Z%d BEoa
LiTa0:8) 7$AA 2oL F3F Ricel4 R3cs

Fig. 5. Hillocks on (012), surface of LTP9 specimen
polished for 24 hrs.
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Fig. 6. Schematic drawing of the cross section of (a}
the cut end of a hillock', (b} Microdomains,
hillocks, and etched pits™.

Fig. &of] »jebdgicl adnlsl Alme] Eweld w-& hil
lock& 2% 5 gt o]8fzde] hillocke] A
ole Zeadler gl 2 AL 5 £ Pl

1) Z& 3914

2) ¢ Fx

I B A2 EY ZHE

4) mlA ¥

Onishi -2 LiNbOu#l 4] Fig, 6(a)¢} gH-2 w454 0]
ZA5te] Fa Algdaje Fol hillockd F3E $= glvlw
Bty h Fig 6(b)ell& A9l &8k hillock 22
2 el EAE 5 sl etch pite] HEEE JEb
Witk A2 whgke] Fig 6(b)e) 328 e AL

2 W ge)) wjdEefe] EAgcbd negative £49] ¥
mell M= posttive w] Aol 2%t hillocks), 22|12 po-
sitive £ 2] Fdol = 518 A2} 2 negative ©]4]
+99] pite] A 5 glck 19 HloA 1), 2)8] At
39 MgE Fol o]z hillockd viehf=d e
Az ezl glolok gk e dpApSme slwha g
A Zhalejel] &4 hillockEE #EsH2 22 hillocks]
Adsdgle] mlHEHe] opd gx gle), Fig 54
bt lullock 52 23t A|ZhA=]gle] @A AAzke] 7
A& dele] ofsia] 47 HelnZ wlHEge=at A
e} FhEateh o|FH w)AEde) A FAsts
Afele 2A5EE 37422170 Barkhausen noiseol)
o) e A MElAgoR,

Venables™®= A1R7]13% 71825 5460 e 2
sk A9 A PLE SALR o)F Wbl AHAl
w].4 E-d(inverted ferroelectric microdemain)e] 447
sitkx Bdk vl gle), whela], Fig 54 vl gL 2
sl kel 7} odubA el A9l A cpde] v} Fab
e FZahle] e EEel YT A7) oL ez
A4gch dallAHe Ao E24d W =277
AA B} Fabmje] Welz| dlfol waEdo] =3t hil-
lock-& A AR} 22A Beick vl Lo 2% hillocks)
HE make] diAe] opz FE 22 7|Eei3] v A al
72 Fig. 6@ 9} el vpeizte] 2| #e] Z-cute] et
(012), cute]”] =&e]c}. HiliockS2] o) skslm ¢l
whaks] 0012 o & qlan, A#la] Z=l=) ¢ 70°
2 ztx = 7)gef 3lem® hillocke] Z-Z= Hlebo g =}

BRI AAAE A elelaks 49 3 A
Fa, glch

Fig. 7ol @Qtestaa] 9& LTALZ 249 Z-ut
Age NzA% £ FAAAR 4oz dAd B4R

+99) 2749 ¥

£ Jeligdrh Aar 220 g gle)

Fig. 7. Domain configurations of the etched surfaces (a} LTA12 (b) LTR19 {(c) LTIR25.
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Fig. 8. Transmission electron micrographs of LTA12
normal to [001],. d: dislocation, c: crack {a)
Bright field image, (b) SAD pattern, {c) Dark
field image obtained from (110), spot.
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Fig. 9. Transmission electron micrographs of LTR19
notmal to [001],. d: dislocation, p: plane imper-
fection, {a) Brighl field image, {b) SAD pattern,
{c) Dark field image obtained from (110), spot.
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Fig. 10. Transmission electron micrographs of LTR19
normal to [001],, d: dislocation, p: plane im-
perfection.
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Fig. 11. Transmission electron micrographs of crack in
LTIR25 normal to [001],, C: crack.
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Fig. 12. X-ray topograph of LTR19, ut~5 using (110),.
L: low angle grain boundary.
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