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Fabrication of c-axis oriented potassium lithium niobate
thin film using an rf-magnetron sputtering method
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Abstract

The c-axis oriented potassium lithium niobate(KLN . K;Li,NbsO);) thin films were prepared by an rf-
magnetron sputtering technique using the K- and Li- excess sintered KLN target. The optimum sput-
tering conditions were an 1f power of 100 W, working pressure of 150 mTorr, and substrate temperature
of 600 €. When KLN was grown at a temperature of 600 € with a 50~200 mTorr range of sputter-
ing pressure, the thin film KLN was (001) oriented. The size of grain was proportional to ambient pres-
sure and when sputtering at 100 W of rf power and 150 mTorr of sputtering pressure, the grain size
was largest, The c-axis oriented ferroelectric KLN thin film having Tungsten-Bronze structure was fab-
ricated directly on an amorphous substrate without any buffer layer.
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potassium lithium niobate(KLN : K;Li,Nbs
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AF T 0.649 A771A AEASTE 7HAH,
ZnOS 3 o)l wiuto g Azsd - ¢4 vigky
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T4 13.56Mu) & ©]8-3led KLN 8thg A =3110).
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718E A48 a, X-ray diffraction(XRD)%
scanning electron microscopy(SEM)E& A48t
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¥ 3E ] nAsH e, Chromel-Alumel g4
g 3Ele F0o A &2 & FPsiQd.
uhat Ao T2 9 wi¥de XRD F3Poz By
31 SEME Al§3te dhete] RAE &33a ¥9
Y4& Basad.

E:3 1. KLN 92 43¢ f¢ 255 sl EE
29y =3
Table 1. rf-magnetron sputtering conditions
for growth of KLN films.

Deposition parameters Value
Li 30 md % and
Target K 60 md % excessed
Sintered ceramic target
Substrate Corning 1737 glass
Sub. to target distance 45 mm
Ar/0, 60/40
Target diameter 3inch
RF power 80~140W
Working pressure 50~200 mTorr
Sputtering time 2 hs
Substrate temperature 600 T

3 @M A =9

a9 12 3etEes At KLN# K7F 60 md
% =3 Li 7t 30 md % R At gAe
XRD #9-& yehd Aol

a9 19 (a)= €8 £%E 24430 < EUstn
750 CollA 2412 A F vhA]l #4438t 1000 T
oA 2417 28 % EtAe XRD #H¥eln, 2d
1(b)e Kst Lig 24 60 % 183 30 % #FH
& 600 TolA AT 750 ToNA 2AsH A=
% etle] XRD H€eltt. Kot Lig 38 24l
A oAl e BA, 2FLEE AMEY e K B
Lig IFgol det F=3e] dotal7] gieldt.
AEFEHA 459 FFE s XRD A g 4
Wit 5P vae el LAY F ey
HF gAe] AS A2 Bt FREA g 47
KLN# 334 v 3 g0l veitAl agint.

E4917] 48] ©& KLN 2o} XRD #HEE 2
¥ 29 YR

ol AHdA 71w AR FFE wWAIE) 4
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XRD pattern of target for sputter-
ing of KLN. (a) stoichiometric tar-
get, (b) K and Li excess target.
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XRD patterns of KLN thin films
deposited at a substrate temperature
of 600 € and 100 W of rf power.
Sputtering pressure of (a) 50 mTorr,
(b) 100 mTorr, (c) 150 mTorr, (d)
200 mTorr.
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3ol H]F Al Corning 1737 #8 719 A48
}. 233 HYL 100 W2 2SI A4 2
UE& AR A%t 28EHY b2l AriQ7h
60:40€ AHE3or 71dexr) 580 T ©]8¢l 3
£ 9 2R E Jehileng 7R 228
600 €= A3},

a9 2 (a)& 29HY ¢4¥o] 50 mTorr ¢ A%
g Jehig, et AdiAes v AAAe
velggl ey (001) KLN #1329 (002) KLN 93
& JelIRiY. 18 2 (b), () 2z (d)dA
¥ 4 21%°] KLN 492He 100 mTorr o149 &2
47] 4ol zizE 9 £ XRD Z=§ e
Y oS F2% (001) 28] (002) wWHake] wist
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29 ¥ 2971 ¢HAME EA7) 4= W)
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O 3. 719X 600 A F&E (001) w3
KLN dt2te} SEM A2, 2WEH ¢4y
< (a) 50 mTorr, (b) 100 mTorr, (c)
150 mTorr, (d) 200 mTorr.

Fig. 3. SEM photography of (001) textured
KLN films deposited at a substrate
temperature of 600 T. Sputtering
pressure of (a) 50 mTorr, (b) 100
mTorr, (¢) 150 mTorr, (d) 200
mTorr.

a% 3¢ 2¥E Y Ao & KLN uete]
SEM A& Jerfidt

a9 3 (a)E 50 mTorrs] 2¥EE 4oz =
23k uhete] SEM Abdeld, Edd Aol AR
€ vEivA g1 5N ¥ Jeiyd. 19 3
(b)e 298y ¢4¥& 100 mTorrE 7127 Ao
Z 50 mTorrolA 3¢ date el 22 FER
Pejo] XA Yol 2L FAYEC] et Az
gk 2% 3 (o)F 150 mTorrel A &3¢ Aoz
27449 377 o F71stn Qlen, a9 3 (de
200 mTorrolA F3e Aoz VR gL ZAAYHE
o] Tl A=} vid Aol YA A2 A
Zrddk. 2¥E® ¢gd @& XRD #Es SEM
ARRlE Hlusi R AMEE FALYe| FAETE
MZL AAYEC A5 o|d AAHEY B4+
XRD A717} vl dsteE AL & = AU}

XRD #H®dAM & 471§ 7H-+= (001) 28]z
(002) KLN 3+ KLN gete] c-&Fo 2 £ )
gHtE RE YRy ol § -F wi¥gAd e
Adachi 59 A4¥@dze dAgct, Adachi &
130 sl EE 2HE Y& AHLAeY fused
quartz, (001) KBN 22]% sapphire 7|®22 A}
£% o 917198 9.0%x10? Torr, T5343 140
W 2213 480 € o9 Z1d&xolA (001) ¥
S wigkdg Jehdon 2 osgich B AgelA
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£ 480 €9 LxoAME 244 E JehiA gste
o 580 T o4 =AM §A% dHAHL YR
F AR a2z FAHLEL Adachi Fol 9@
217 438 dXHe gAdgct. dutdoz 1
F3 vl EE 2HE P gutHQ nF ) AvE
ol Bl3ld o 22 YHAA FAY F e Y
€ Adet, a8y 2AgeE rfadEE e
A3 SOl E B8 25 mTorr ©l3te] FAY
oM = Y4 (single phase)? KLN wehg A
ZA 4 e 100 mTorr o449 H23H F&
FALEYE AHEE%e dute] gAY KLNE A
FAE £ AAG. ol g WAL Ko Lig) #Hide
IS Rez A ed, AHEY FYL o)R
slod uhatg A7) HS eACA 2HEE w
HEAL T Ao} WHE-Ee UAEL A
UAEHZ 7 ge] FEHT} olmf AFE) FolA
T& B39 ol WoldM AHEIF V)Rt
A AEHA BFP K Li 2L 3 Jgde) g4
o] ¥ 71V E7} bR oA #ws welv)
Hieijtt, dutdoz £ YHL ATE) =
ol E dolX=d K& AYolA 774 €. 1 Torr
oA 341 © 23 Lis AYelAME 1372 ¢, 1
Torr oA+ 723 €9 {FEEg 71T o0& ¢
2EE AT U2 E4E 3 Hye kA
5o AWMEY Yol FEFE 7ge] EHA
AEZ B3] AF FEE ARE XA 73
3 718 ZHeM Al AFL(re-evaporation)dt
£ Hl &0l EoixA Ao},

a9 4= 2539 4o @& KLN #ute} XRD
HE-g veld Ao, rivere FAYH L A2t
600 €9 150 mTorr® A 3IY.

3% 4 (a)= 80 W 23w APog A A
o2 100 W £ 120 WE £33 19 4 (b)), (c)
B} A4 o] Hoj Ao E Bk (001) ke &
A wgAg Jeplieh (100) W3ke} XRD =
M7lE 13 B8] 120 WE 718 w7z Ao
FAHRALY 140 WE F 3= 3¢ XRDY A7)
€ LA, 150 HYo) 120 W, 140 WE &
o} wi} KLNo| ehd a3 Eo) #&= 1 o] R
£ 29 49 BA(W) & 4

Oy 5% 159 AYel @ KLN #ute] SEM
ArRlelt}t, ¥ 5 (a)old 80 WE FaH{ wathe
Ze AAYES FAYlE 4L s Yk IY 5
(b)E 100 WE Fa% Ro s AAYPEo] E4XH
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4 %l a9 5 ()¢ (d)E 120 W, 140 WelA
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Fig. 4. XRD patterns of KLN thin films
deposited at a substrate tempera-
ture of 600 € and sputtering pres-
sure of 150 mTorr. Rf power of (a)
80 W, (b) 100 W, (¢) 120 W, (d)
140 W,
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a3 3. 718e% 600 ToM F2AE (001) wiE
KLN ®ete} SEM AMD. 2¥WEF g
< (a) 50 mTorr, (b) 100 mTorr, (c)
150 mTorr, (d) 200 mTorr.

Fig. 3. SEM photography of (001) textured
KLN films deposited at a substrate
temperature of 600 €. Sputtering
pressure of (a) 50 mTorr, (b) 100
mTorr, (¢} 150 mTorr, (d) 200
mTorr.

Zay vgtoz FAFA B Rfo] viFd
100 Wel a3 Ao FAYPE wjrct nFd
o] AAFE 7Bz YA HeEAE o
& $£FUAE 7HNA o AAREC o AA F
AR Aoz AztAd},

Agel A 28 =AM KLN ¥k (001)
o4 WAL e ol & 4 wjEt
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