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Abstract LiNbO; films were prepared by an rf-magnetron sputtering technique using sintered target containing po-
tassium. The potassium was included to help to fabricate stoichiometric LINbO; film. Structural and electrical proper-
ties of thin films was investigated as a function of deposition condition. Optimurm sptittering conditions were rf power
of 100W, working pressure of mTorr and substrate temperature of 580°C. The thin film was grown to (012) preferred
orientation. The dielectric constant of the thin film LiNbQ; fabricated under optimum condition was 55 at 1MHz.
Average grain size is about 200 A ‘and roughness of the film is small enough to apply to optic devices.
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Table 1. rf-magnetron sputtering parameters for growth
of LiNbQ; films

Deposition parameters

Value

Sintered ceramic

Target (LiNb:K=1:1:1)
Corning 1737 glass,
Substrate Pt/Ti/Si04/Si(100)
Sub. to target distance 45 mm

Ar/0, 3 scem/1.5 scem
Target diameter 3inch
RF power T0W-170W
Working pressure 1~20mTorr
Substrate temperature 540~600°C

Raw powder

@

Sintered
target

Intensity(arb. units)

10 20 30 40
20 (degrees)

Fig. 1. XRD patterns of raw powder (a) and sintered target (b).
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Fig. 2. XRD patterns of LiNbQO; thin films deposited on 1737
glass at substrate temperature of 580 C and 1 mTorr of work-
ing pressure. The rf power is (a) 70W, (b) 100W, (c) 130W, (d)
170W.
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Fig. 3. XRD patterns of LiNbO; thin films deposited on Pt/Ti/
Si0./Si(100) at the substirate temperature of 580 °C, rf power
100 W in a working pressure of (a) lmTorr, (b) 5mTorr, (c)
10mTorr, (d) 20mTorr.
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Fig. 4. Deposition rate and dielectric constant of LiNbO; thin
films as a function of working pressure.
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Fig. 5. XRD patterns of LiNbO; thin films deposited on Pt/Ti/
Si0./Si(100) in the working pressure 1 mTorr, rf power 100 W
at the substrate temperature of (a) 540°C, (b) 560°C, (c) 5807,
(d) 600C.
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Fig. 6. Deposition rate and dielectric constant of LiNbOs; thin
films as a function of substrate temperature.
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Fig. 7. SEM photography of LiNbOj; thin film deposited at
600°C.
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Fig. 8. SEM photography of (012) textured LiNbQ; thin film de-
posited at 580°C in lmTorr working pressure.

¥ 560°C2} 580CE 7|H2xrt &rtd $3-EL Hol
X Awt 2" 5(b) ¢ () ¥ dhebe] AAgAo] A H
A FAE ghe] Bk A8 250 580Cd # 3 A
7t W ZA Jebda olue) £34L 25A /minolx
A4 bbelth. 5o’ AL 7I#2=7F 600CY o
Z&go] 343 378l &L U s 7o)
t}. olejgt FA% F3&9) Sl e Wil Liz) A
%L (re-evaporation) 3} 4] 2h& AA]7]7] wFo =
Azt 29 59 (d) ANXMAE 7B=E 580CE &
¥R} (611) LD& =77} <kt 78 da, 2% 79
vebd SEM AR A E F3igE 7127} g 42 ¢l
Rov} o] gt o] HEET et 2o HEYE #al
slgiet. o)A =y 4o o7 A9} o2 IS ey
0 E4714E F7H7IH f-AEE SAT 1Y 44
A Li A4e] S713tdA €9 3tx F7hstslodt
2% 6olME Z1H2Er} 600C Y o 238 fAgo] 2
202 Zh23T). oEd olft ddME AFHUR]
Li®) AF2 alale] uiute] FA7} FA G on o]& 9]
gted SAgke] AA 9] AR AR} o] 2HA el 7] o
olh. LiNbOs ¥bate] Hate] 7153t oo 7|dLe:
600°C o]3}7} Fofok jhri.

2% 82 353 A 100W, XY ImTorr, 7|22
T 580°Col4 3% LiNbOs ¥H2te] SEM Apzlelc).



\@_}/\":L

SEEPE

=29 355 1% o FAHY 5‘.7]7} a 737—.‘2_1:}
2t 497} b ERelA A LA 7)E vl o] 2o}
A fEjEict ' & Ao A Qg whute] JF AAge) A
F Z71= <F 2004 9 v)A] AA Y (fine grain) &2 53]
Fxa2 o] 3-gof f-eistelzt A=t

4.2 E

155 vl EE AFEE YR 4F

AL A4shed LiNDO, Hahg A% Agie).

Li:Nb:K 9] ulgo] 1:1:12 A &24) ehize A
# th2 T2 LiNDOs; wete] 3=z wuke (012)
A WA S vehlls oA olgle}. W) 43S 7
HHe z2AL BA-viwAR] 4bem, Ar/O, 7k
3scem/1.5scem, 2388 ¢+ 1mTorr, 253 Y
100W 7@ 580°C Qch. 2t} AL Fagol
52 $5ogT WY A4S 9% JUY SBeEE
580°CE4 600°CS 52 F33pd wat FHoAe &
¥4 Z7hRoHe Li A30e) &% 9% o Azl

Ao 2ANA (104) wrekoll gt (012) 3k LiNbOs
o] wiFze}l wixZL bzt 49~52 elm 0.4093°1%]
o},

Aztg LiNbOs wehe 25-¢ Z3she &le A3
$oE EF32 Li 2Y Aol At ol 23R
3} uputo) 4z 23 9] zlolol) 7)QsHE Aeo)n] & AP
£ lmTorre) AFox AAFZE tf7|gtelld DAHE
AZRA T AT o g Lig) £Alo] AR e R
Az}

IMHzol A &A% F3-82 554ch. SEM &3 23 v
we JF AAF =27)7) 2004 4l PlA] AHFZE olF 2
slgie}. old ulA) AAFEE vl R H) ARHE T
£ ulgo] o m g Frut o S 547 Aol

EnEg#

1. K. Kaigawa, T. Kawaguchi, M. Imaeda H. Sakaij,
and T. Fukuda, J. Cryst. Growth, 177, 217 (1997)

2. WS. Hu, Z.G. Liu, and D. Feng, Solid State
Commun., 97 (6) , 481 (1996)

o] 3¢ &}

ARG - A% - 737%93' Rf-magneiron sputtering® P 2.2 Li-Nb-K-0O--

3.

10.
11.

12.

13.

14.
15.
16.

17.

18.

167

Doag-Hoon Won, Nam-Hwi Her and Kwang-Soo
No, Jpn. J. Appl Phys 35(1), 210(1996)

. R.S. Feigelson, J. Cryst Growth, 166, 1 (1996)
. S. Tan, TE. Schlesmger, and M. Miglinolo, Appl.

Phys. Lett., 68 (19), 2651(1996)

. T.A. Rost, H. Lin, TiA. Rabson, R.C. Bauman, and

D.L. Callahan, J. Appl Phys., 72(9), 4336 (1992)

. 8. Schwyn, HW. Lehmann, and R. Widmer, J.

Appl. Phys., 72(3), 1154 (1992)

. R.C. Bauman, T.A. Rost, and T.A. Rabson, J. Appl.

Phys., 68 (6), 2089(1960)

. C.H.J. Huang and T.A. Rabson, Optics Letters, 18

{10), 811 (1993)

Y. Kong, J. Wen, and H. Wang, Appl. Phys. Lett,,
66(3), 280(1995)

J. Kushibiki, T. Kobayashi, H. Ishiji, and N.
Chubachi, Appl. Phys. Lett., 61(18), 2164 (1992)
J.K. Yamamoto, K. Kitamura, N. lyi, S. Kimura, Y.
Furukawa, and M. Sato, Appl. Phys. Lett., 61 (18),
2156 (1992)

M. Paul, M. Tabuchi, and A .R. West, Chem. Mater.,
9, 3206 (1997)

J.A.C. DePaiva, E.B. De Araujo, A.C. Hernandes,
and A.SB. Sombra, Phys. Stat. Sol.(a), 147, 585
(1995)

G. Malovichko, O. Cerclier, J. Estinne V. Gracheve,
E. Kokanyan, and C. Boulesteik, J. Phys. Chem. Sol-
ids, 56 (9), 1285 (1995)

G. Malovichko, V. Grachev, E. Kokanyan O.
Schirmer, K. Betzler, B. Gather, F. Jermann, S.
Klauer, U. Schlarb, and M. W chleke, Appl. Phys.,
AS56, 103 (1993)

R.S. Wets and T.K Gayload, Appl. Phys., A37, 191
(1985)

X.L. Guo, Z.G. Liu, JM. Liu S.N. Zhu, and Y.Y.
Zhu, Phys. Stat. Sol. {a), 154, 615 (1996)



