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= & rf-vla2dEE 2NE Y PP o]4dld ¥ FEAAFE A -2 vi%E KLN b Alzsigo) gk 2 &
A A& ARA gt bgF Aele) KLN ¢ Azstgeh. KLN gL sheeg=q 24 9 K7} 30%, 60%, 22=
Lik &7+ 16%, 30% e 2AE AH-std e Kok Ligl g A5y $j3te] e oA 2285, Az gAlg
AFg-8ked rf-magnetron sputtering ¥We 2 whabg Aslglond, ojw K7} 60% Livk 30% H3¥ elAoR A2y w 3d
4+e] KLN ¥tehg- o1& & slglch. KLN ek 34 1737 71 $loll 4] $50¢ 243 & -5 P4& vehigled, old
wtabe] 4AzAe 235 4 100 W, A 43 160 mTorr, 71% &% 580°C gt} 7% ool 4] utute] Ralg o o 90%
o), ¥+ 333 nmoll A WYstglen 632.8 nmolA wute] FHEL 1.93]1%5).

Abstract Transparent and highly oriented KLN thin films have been grown by an rf-magnetron sputtering deposi-
tion method. A homogeneous and stable KLN target was prepared by calcine and sintering process. For KLN target,
stoichiometry and composition excess with K of 30% and 60%, and Li of 15% and 30% respectively, was prepared. The
targets were sintered at low temperature to prevent vaporization of K and Li. KLN thin films were fabricated by rf
magnetron sputtering method using those targets. In this experiment, using the target of composition excessed with K
of 60% and Li of 30%, single phase KLN thin film was produced. KLN thin film has excellent crystallinity and highly ¢
-axis oriented on Corning 1737 substrate, Transmittance of thin film in visible range was 90%, absorption edge is 333
nm and refractive index at 632.8 nm was 1.93.
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KLN (KiLi:NbiO:s) & B8l ng= 72& 7HXe &
AR A, o] e 7h5-AA-L 19674 Uitert 5"l 28|
FHxe BT, A7) F§ 54, w4y @, 222
gH BAE JHAER ok S8 AT 8T EAE
BIEex gt} Bawl MER FHAANE B 722
oldte] HZnAv)elE (perovskite) F2EF 7HAlE ZH-A
Auch Az7} o gGx|ut wtute 2 A z2g o HZnAvlo)
E 729 4% oE 4L vethlie] 3T sl
3 Q77 L] A= ok g BER T

A FoHE KLN2 ZE A4 A&7 433 3 +2 &
72 2 24", ¢ BAo)9el= SHG (second har-
monic generation) B4 § FHdHo BT 453 5
7}t 5® KLN 244 Ao edge-defined film-fed
growth, Kyropoulos, Czochralski, micro pulling down
Wy So| AHS-Eded ofx7tA] $-8el SR GAHE
Az 2g 3o} ™'® LHPG (laser heated pedestal
growth) ¥lo 2 FAH Al & 24 KLN SHG &
A& F3len, i dAAL] A27)7) i Holx $-4-0)
Vet A dEd B A7) 2EE] $ioh P 29
ez o 2 ol23 W EL Y dEHE AV &
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7Fsd uh o &2 okl gich, KLN wahe) d47= EGM
(epitaxial growth of melt), MOCVD (metalorganic
chemical vapor epitaxy), ZF3% vlavBEE A3 E g
(rf-magnetron sputtering) ¥ <33 712 o8 Ax
Ho|AZ glch 110 B3] AmE]s] wiylo 2 whubg Alz;
e A c-F A s Jehllz gzl vks
3oy A2 TA 7iee A48 7 e A Uk 2
Bt ANE ] uhgo 2 uiukg A o gAY FAo)
utekel]l & J¥& 7| AT BT, oA LA ALAIRE Bt
Ao Az o etz watalo] A5 FA FF A7
E =7 %okt

£ dFolde AA, 29y wyo 2 KLN 3k A
Z3}7] 918t K2} Lio] sahn] & 2ejdte el & Aztst
A3 A Az Foy FHE AT 4, K9
Li9) HzF 2Ado ue} AxH e}A§ o]4sle] uhhg A
sl 2 zold 2abetdn. 8 AgqAe K9 Lid
242k 60% % 30% HFT A9 et A& A8t DU
9] KLN wubg 98 4 sdick AA, A=" KLN 29
& Abgste] ubehe) s3Eby B4 AT Z)Ee v)
HAoly o] & 3y 1737 77 (alkarine earth
aluminosilicate) & A}-4-3te] KLN9] ZAA43E 93 12
T3] 7Vesk 71w A o7 A% gle] Hut =
# o £ BEAE 47E 5 ddd.

2 A4 EY Y

2% 1& Z5FY vlbEE ~29E%4 KLN =g
Az FAHE veld Aol ANEgeR wiutg A=Y
o e}zl o] F-Fol we} ubet Ak g 270] dehAn,
=3 utute] B4 oA £ %L A €} 222 3
Ag el AE AASE AL vt S5 2AAY B 4
L 3848 JkAIY B A sEgEy 24 9 &
Hejed Fo] B4 a9 #Heg BAs7) 8 Ko} Livt
24z} 30, 15 mol% % 60, 30 mol% = 1= eAe
Azpstgon, old 500TCNA 900C7A] &: L5 ¢
2 J1 AR st LEE AR dag By
< 27X g BgFoRo] H¥YE sl A E4sle
Zr0. B2 A 24 A7) Ft BUsigch A B2 2
& 3 wt% 9 PVA vl g H7lg 3 YA 48 A
3y AT E 7258 7173} (granulation) 3l 445 kg/cm?
9 4¥e 2 1087 AYsct. A¥A= 1C/ming ¢
< £52 500CNA 10413 #2118k PVAE A Az,
HAel 4 ofa] 500CAA 1047k F-2]5ked el 2] oFFof
4 2743 PVAE AAS . o] & A& FAR
sl el 8}%e) 9l PVA ZAEA)7) 933 AASHS)
ok W Asls EAAE WAE ] fFolct. 22 Ao
A A s A HA 9] 5o ofE KLN el dyg o
Z317) ¢sf Pr#o 2 71t Aol A 24 i) 2
€& 1C/minE A™adn, 44 5= K3t Lio) =
Ao a2} 750, 850, 1000°C o) A 2417 §-A1& ok&- 1°C
/min®] £& 2 400°C7HA ¥4 ¥ 24 Y24& k). o)
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Fig. 1. Fabrication process of KLN Target for rf magnetron

sputtering.
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Fig. 2. Refractive index of Corning 1737 glass.!”

o K3 Li& 60/302.2 )23t elfle A= Fol) B4 &
4.9] g WA et rhsdt @ B 3 LEF
A48l 7] Woll B85 2AER] 2o 42729 gl
o] $5-82 o}E el wishe] zpgke). 32 HEe{ Aol A3
317] A8l A X8 76 mm, 7 4 mmE J}FEHes, 4
3 g 27 Fo WAL ¥ 297 A B4 U
9] LR 7)AF =AY EFIE 47 5o, ehlle] B
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1737 felx A LCD Ax4o02 AMgste fel2A
4¥-& alkarine earth aluminosilicate® o] 2l.o.0§
e 44 AT FFAEE 7R o3 8] 7w
& Ao 2 wtukg pol A AR o Fige] A
Aol AT g AAYL el webg A 5
Adct. 27 260 dute] g AN o AbeE 1737
Vo) FAEE Yehigeh'? 7w ~udE AR Azt
H 35 ol A5t e, Chromel-Alumel A&
8|Eje] ko) Ablsled 2528 SA3tqc). et A9
T2 9 WAL XRD &Aoo 2 B435t1 SEM & AH-8H
of ¥ ¥AS #AE Gl KLN ute) = UV-
visible G4 FAslgom 7E AEE o}FAE T
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2% 3L sk AYow E3E el d8 £¢9
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A €9 ME 3 9=E KLNS $A9E 943 §
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Ag-e-g ¢ 4 ek 28 3(b) 9 600CY i 2%
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& 3(c) 2] T00C & 3t43t A AAAG 2 Aol 713
st o] 2gdellA AR A o] FolAHA AMA AW
(00D (310), 283 (521)3} (620) ¥=.2] Eajr} 4
Ae}7] Aapsta WE RAIE A2 KLN 4] ot o
age] A7) AEsle] @, B EAIE =2E0] 7H4d)
At ey ol A HaE o $AE ) o] F-oiA
7) edskom shAgt A4S o1 F8W 800°T ol &=
2 sasjoltt F& & 4 k. 29 3(d), () & 8l >
%7} 800°7C, 900°CoANAME Edgt wsE ehix] oste
o, 2§ 3(d) 14 (0013} (310), (521) %} (620), =&
I (3113 (420) T=9) 4+AF E2)7) stz KLN
I FAWRE 234F0] ZF Al o]7 e 2 800l
A SAF A o] o] otk & & 9t

ity o 2 PhE EFSE AFHAY Aol uatg
¥AE o PbOE A= A7tete el Az F 9 et §
A A Fo] Pbe] ¥F& B33sa goh 0 £ A6l A
AH48HE Liv K& 25 Pb 2t} 748 $iAde 7xicg®
£3] 100 mTorr A= 9] AF 7)ol A whabg ¥Adsh=
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Fig. 3. XRD pattern of KLN raw material as a function of cal-
cine temperature.
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Fig. 4. XRD patterns of target for sputtering of KLN with ex-
cess mol%. (a) stoichiometric target, (b) K-30, Li-15% excess
target, (c) K-60, Li-30% excess target.

AA 2] ARNME K Lig FH2F Hriste] A4 g nAYs)
Aok ® o] Aol Ul 24 Ky Li9 #HLA4L2 Nb
B} A4 o @] dFolrd. Nbe) 7% Abgtellx] iy
o] 4744°Cel22 ma¥ Per}l 9=, LigA] 1372C=
F Mo} K= 744 CE v ¢ 7] offol] KLNo 2 A
312 2 Ao B3] Keo| g sbsAo] i
AR}

o] wolAHA AL tfS dolxEd]l 1 Torrel
A K& 3417C, Lie 723CE 71X dibzal ~ e
rHQl 1~ mTorrolAe o & #HEe vehd 3
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o} £ AYelMe setekEgs 249 e, K9} Livk &
7} 30, 15%, 22 60, 30 mol% k<l A=ty el
A|z}s}e] ube} F it Al4-s}%lc).

13 4 shEHEA Algly KLN# K9} Liz} 242t 30,
15 mol% =€ ebdll zelm £ A g4 A3 K9} Li
7} 7+2t 60, 30 mol% el Al=}e) efle] XRD A=l
vield ol

a9 4(a) & M8 2 2427 FoF E9Uslxz 750°C
oA 2217 taF F oA E45ke] 1000CellA 2412
47% €}ale] XRD #"o)lx, 28 4(b) = Ko Lig 7
7} 30, 15 mol% =g 3 700°C o4 ka3t 850°C ol
A 23 Aoz, 27 4(c) 9 23 K9 LiE 242 60,
30 mol% #Fg F 600°C A slasta 750CoAA =4
ste Alztgk ebAle] XRD si”lo|ch. K¢} Li¥ kgt =
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Fig. 5. XRD patterns of KLn thin film using target with differ-
ent excess mol%. (a) stoichiometric target, (b) K-30, Li-15%
excess target, (c) K-60, Li-30% excess target.
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a8 5 AF 2AE vl AA A2 el AH-ste
2l 718 9ol Z2 uteke) XRD Hulg ek
ojd wtute] Ax 2] BF FANAE ot 7 ¢
S AAYA, TR Jehx, We A HHdA fAt
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Fig. 6. SEM images of KLN thin films using target with different excess mol%. (a) stoichiometric
target, (b) K-30%, Li-15% excess target, (c) K-60%, Li- 30% excess target.
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Fig. 7. Transmittance of KLN thin film
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Fig. 8. Comparison of refractive index of KLN thin film and
1737 glass.
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