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Growth and structural properties of ZnO co-doped Er : LINbO; thin films
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Abstract ZnO co-doped Er:LiNbO; single crystal thin films have been grown on LiNbO, (001) substrate by liquid phase
epitaxy (LPE) method. The melts of ZnO co-doped Er:LiNbO, was fixed Er,O, concentration (1 mol%) and different ZnO
concentrations 3 and 5mol%. The crystallinity of ZnO co-doped Er:LiNbO, films became better than the LiNbO,
substrate. At ZnO 5 mol% concentration, the surface of ZnO co-doped Er:LiNbO; film is affected by compressive stress
along both the perpendicular and the parallel direction. Also the surface of ZnO 3 mol% co-doped Er:LiNbO; film is
smoother than the original LiNbO; substrate surface.
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Fig. 1. Schematic diagram of LPE furnace.
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Fig. 2. Cross-section of ZnO 3 mol% co-doped Er:LiNbO,
film on (001) LiNbO; substrate.
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Table 1|
The FWHM, normal and parallel mismatca of the epitaxial films
according to co-doping concentration

Doin entration Er 1 mol%, Er 1 mol%,
oping concentratio Zr.3mol% Zn 5 mol%
FWHM (arc sec) 42.84 41.76
Normal mismatch (Aa/a) , ( X 107 —0.866 5.193
Parallel mismatch (Aa/a) , ( X 107 —1.359 6.019
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Table 2

The lattice constant along the a-axis and the c-axis of the epitaxial films, versus doping concentration

Doping concentration Original substrate Er 3 mol% Er 1 mol%, Zn 3 mol% Er 1 mol%, Zn 5 mol%
a-lattice constant (A) 5.1504 5.1494 5.1497 5.1535
c-lattice constant (A) 13.8636 13.8588 13.8624 13.8708

21 A
Hol| &g TR £ Hio] At FA 4ES
olgafof gt 34 JME A}OH Jr o= X/ﬂ el
o] AAEHAA (0+¢) =2
(AB + AQ) = (A0 - Ag)} %Eo}\:‘r. 3 212}?4_ AL
ol]9] Zjolz Foiz (hkl) 3|HH| thel Bragg ZtollA
o] zo|E when) who)] ZxbE HhejoM el 2}
o]F-E Apst HHATE A9} Ao T2 thAlo) et
A (Aa/a) 9k (Aaja) ] ALt o] &),

(Aa/a), = Agtan@ — ABcot6, 1)
(Aa/a), =— A@cot¢ — ABcot0. 2)

(Aa/a), %} (Aa/a), Atele] zlo]de WA ©$] Az}
o} AZET} ZnO 3mol% H7FE 79, ZnO co-doped
Er: LINDO, BFHS (Aaja), =—0.866X 107F (Aa/a), =
~1.359X 107 & zhet) o] AzzRE wute] g9
o= AT Wk st W s AHe Aol
Zhe3l s ¢ g Uk 7o ZnO 5 mol% 7Y

3 where 2ok uhgka) st Wk R =
Hol| 2Hg-stal ot

Table 2= Er,O:= 3mol% A7}E LiNbO,%t ZnO
co-doped Er:LiNbO, 2F=te] 25?—34- c=ol| s AxAF
F5 vehrd Folth. Er0:7+E 3mol% H7HF 7=
ZnOE 3| A7 ZA9ET o5 & HARAPIGIE =
T ZA Jepsth Zn™0.83 A%l Er'(0.89 A2l o] &
t&?éfi Li'(0.76 A)?} Nb™(0.64 A) HT} =}, b
ZnO co-doped LiNbOLIA Zn™ 0|52 Malzxjo=m
Li FFo} antisite® XA|HA I Zn0Y %7}
4.6% ©l7d € vl BE Li %’J—O]LP antisiteE x}-9-A|
#rhl16). ZnO H7F F=7F & @ LiNbO,2] Nb™ %}
2ol X3 Ert o]o) ‘/‘rE]r‘”L T AT F o] RS
Er3+(Nb ) T AR ol EAlske Zno] S 9
r;}oi [17]. W= ZnO 5 mol% iﬂf‘ﬂ 735, AE

& Er’ (Nb N T4 AR FURE e oF HAMI
7} AR Aoz Azt

Fig. 3ol AFM ZH ARz 39 7&A7](RMS, root
mean square}its YERISIT A3H TE dEte] FHe
ekl o, 53] ZnO 3mol% #H7F2 Er:LiNbO,
whake] FHe d2e] LiNbO; 713 X (rms roughness
0 9.02A) Bt} o etk wEd ZnO 5

<]

value

(b)
Fig. 3. AFM images showing the surface morphologies of the

epitaxial films :
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