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Structural properties of Zn : LiNbO,;/Mg : LiNbO; single crystal thin films
grown by LPE method
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Abstract The 5mol% ZnO doped LiNbO, film and the 2 mol% MgO doped LiNbO,; film were grown on the LiNbO,
(001) substrate by liquid phase epitaxy (LPE) method with Li,CO;-V,0; flux system. The crytsallinity and the lattice
mismatch between Zn : LiNbO, film and Mg : LINbO, film were analyzed by x-ray rocking curve (XRC). In addition, the
ZnO and MgO distribution in the cross-section of the multilayer thin films was observed using electron probe micro
analyzer (EPMA).

Key words LiNbO,, LPE method, Epitaxial layer, Photorefractive effect

LPEY.22 AAXA|Z] Zn: LiNbOy/Mg : LiNbO, 27 ubute] z3 EX

OIZE', ME9, olFs* BUE
BN A2, 7, 440-746
=S, FF, 500-470

(2005 6 2% A7)

(20059 62 109 AAMASR)

e oF  Li,CO,-V,0, fluxE AF23 liquid phase epitaxy(LPE) & AR&3la] LiNbO, (001) 7]ZH9el 5mol% ZnO7} I
7FE LiNbO; ¥Hehst 2 mol% MgO7F H7HE LiNbO, 29 “dAAIZ T Zn: LiNbO; 2t Mg: LiNbO, =H4e] AA-d=
A2 B x-ray rocking curve(XRO)Z EAEUT. 22]3 o wlebel gHolA 9] Zn0o9t MgO¥ #3271 electron
probe micro analyzer(EPMA)E AHS-5te] #ZHQTh

LM B AofM a3 ofulE 7T
BER Hokol FEutZ Y (optical waveguide) device
LiNbOSE ferroclectric transitione 3= 8224 ¢ & LiNbO; @24 7|3 ol F2 Ti FPEOR A
A BAF Bt EAo] 9dte] B #Alo] o] 2o Jov FHE FEv) g o=m Hol Fo| &
Hojgtom, o= MEE W74 AEEAN 7S A Fol 2T + ATH5]. ol 2 EAE 4
W o1, 2] 22y LiNbO; TAA #lo]A] ZAM]  deviced] T E2S 918 LiNbO, 2% 1ol $k& LiNbO,
A7l et F--go] HalElE <& (optical damage), wAA ke FAshs At xR ks o] Foix|
= F=d M3l a3 (photorefractive effect)l] &3l 2 ATH6]. ©] FAME AHdFH liquid phase epitaxy
S8 o] Avket FolE L Uk ojHE EAE-E  (LPE) A v &2 S5 serdE) 24
2a7) 98l Znosk MgOF A7kske WHlol[3,4] @ oM A7) wEel 24 o] Age) HA wAs,
T HA o s 4 2AEL ofF #FjEHe 3l BEE HUPL 8oldle F&do] FL LINbO, F=dt
A gen, ol A% A= LiNbO, W29 880 = Azl sloiM HFe heln7).
2 deMs BEA 8L Y3l ZnO% MgOE 7t
'Corresponding author 7y A7 Z 2EE LiNbO, oA A T} uleks [ PEH
o 18931200700 o2 RNA ARe] 72H B4 WEE 2Hd] T

Fax: +82-31-290-7371 -
E-mail: ejector@skku.edu ‘})\E} HA AJ7dE Ao dAS Fot Hu[FeE /\ELE]




Structural properties of Zn : LINbO,/Mg : LINbO, single crystal thin films grown by LPE method 121

oA Qe el wEt sAE SASAL, U
o] A4 % A4 FELE XRCE FHsioich =3
Z¥zke] wluhy Zn9} Mg vE2X9 #9494 EPMAS
o8-l ZAsirt.

2. AIE Y

LPEHOZ ZnO9} MgOE 27t 3H7HXZ] Zn: LiNbO,
o} Mg : LiNbO, @474 T dH2hE LiNbO; 713 £l
AN R A7 Eke (0011019 olw] 7] polishing
H 10X10X1 mm’e Z7|E2 AMgsidnh. 959 %7
Z/€ 20 mol% LiNbO;-80 mol% LiVO,2E s}% .o
[8], ZnOst MgO2 7 5mol%? 2mol% H7MAA
R \psi=

3 di5s 7AIZF B9 oF 1100~1150°Ce] %9
A 7HE8Y meltAlZ] & meltd] FEAE 93] SAZH
B¢ kAT 2 & 60°C/he] W £52 870°CT}
A MAs] WA O™ o] EEolA SAZE FF FA
AlA FAc. o] JeieMe 4ol AL melt W
oA YMER] Al melts oYU EF FHYztE AHE P
oAl Er}. ©] melts: T A3 =] 860°C7HAI
200°C/he] W7t =2 wWEA YAA FAoH, o
71%& meltell dippingdt ¢F 208 &< 20 rpm 3|
£52 FXAA LiNbO, B2 ke AZAZT 2
A 3% £=v F 112 um/min%T o] AR = A
e melted crucible Boll AAgo] SR, FUET
Yzt Aelrt ARA "ok, B d7o)xe] Zn0st MgO
7} H7FE LiNbO, ©EA o wehe) A% 27142 ¢
< Table 19 YERASITE.

LPEECe 2 AAAZ! Zn:LiNbO,/Mg: LiNbO, T
vhake] AR BAHTE (0012) ¥APHS 2ARE XRC
Ao oaf AABE A4S gty 234 9

Table 1
Growth conditions of Zn : LINbO,/Mg : LINbO; multilayer single
crystals

Starting material Li,CO,, Nb,Os, V,0,, ZnO (50 :10:40: 5)
Li,CO,, Nb,Os, V,0,, MgO (50 : 10 : 40 : 2)
Melt composition

LiNbO, : LiVO,: 20 mol% LiNbO, : 80 mol% LiVO; :

Zn0O 5 mol% ZnO

LiNbO, : LiVO, : 20 mol% LiNbO; : 80 mol% LiVO; :
MgO 2 mol% MgO

Crucible Pt (65¢>50 hx0.5t)

Growth rotation 15~20 rpm

Growth rate 1~1.2 um/min

Growth temperature 860~870°C
Substrate 10x10x1 mm’, Z-cut LiNbO,
Atmorsphere Air
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Fig. 1. The cross-section of as grown Zn : LiNbO,/Mg : LINbO,
epitaxial layers on LiNbO, substrate.

Table 2
The FWHM of the epitaxial films according to doping con-
centration

Doping
concentration

FWHM (arcsec) 66.44

Substrate Undoped Mg : LiNbO, Zn : LiNbO,

42.84 57.6 72
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Fig. 2. The XRC of the Zn : LiNbO, film on Mg : LiNbO; film.
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Fig. 3. The ZnO and MgO distributions in the cross-section of
Zn : LiNbOy/Mg : LiNbO, films on LiNbO; substrate.

Table 3
The ZnO concentration in Zn : LINbO; film
Number 1 2 3 4

Zn0 concentration (wt%) 2.063  2.035 2.068 2213
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