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Abstract The growth characteristics of 4-fold grain which was appeared in KLN deposition on Pt/Ti/SiO./Si(100)
substrate was studied by varying process variables. Substrate temperature, sputtering pressure, rf power were selected
as process variables, and experiment was carried out near optimum fabrication condition. When using K and Li en-
riched target, the optimum fabrication conditions were substrate temperature of 600°C, sputtering pressure of 150
mTorr, tf power of 100 W and its surface morphology is sensitively varied by small deposition condition changes. KLN
is composed of elements which have large difference of boiling point. And it is difficult to fabricate thin film at high
temperature and high vacuum deposition condition. Furthermore the phenomenon during deposition process can not
be explained by using Thorton's model which explains the relation between thin film structure and melting point of
thin film materials. These phenomenon can be explained using boiling point of elements which consist of thin film ma-
terial.

Key words : Thin film, ferroelectric, KsLi:2Nb;O:s{(KLN), Boiling Point, Tungsten-Bronze

1. M 2 A, s+ EA o]9elx SHG (second harmonic genera-
| fon) 54 £ BYHoTE Sag B4 7FAY B

Fat
2 Q3o H| Zr A7)0l E (perovskite) T2E 7HAlE
AA| Boh Az @At wbmto 2 A2 of HEx

8l 222 (tungsten-bronze) 8 7S AE Bagt  wb DA RS EAF Qi) Ao} HhAE ] kgl
DA BojwB TXo] Ba}A]y] wiel HFRY G2

/\7P°IE Fz9 EAgE o E A4S el HT 4
el gL 77 BE) AYH3 gloh Y Padgl BEX
3 A FNME KLN (potassium
niobate ; KiLi:NbsOis) & &4

lithium
8 % F2E AT 2 &

He Azst7) oEE Agelct? dwiAe] KLNE 7]
slg whgo 2 vhatslel] B @77k A)aksedeho

KLN ubate] o3 7= EGM (epitaxial growth of melt).
MOCVD (metalorganic chemical vapor epitaxy),
sputtering % o8] 712 ez A= sz o



28 A8 A1 A1z (2001)

KLNZ (111) W&o 2 wis Pt 7|9 $ollA A2E o
4-fold z#|lg& ¥Asted 4-fold 2 YL -Fo =2
s e Ao 2 FAF Qth” Aa}p Age] o] F
022 g2 F)dol M nm Z7)9] FRAA 2 o] ¥A
£t A& 28] E3A & AFolth. x| ol @A
A zdlale] 3AE KLN watolgtxe 44 nm =7)9)
KLN 2ZAEo] M2 5 o2 ER3Y a-Fo2E
FAASA L= W] AR 4L o AA
ojr}. "hek o7} )R- JRAdEe] 4-fold 2¥Qle] W &
Aol A HE ojojx AT BAA b YAHIIA
ek F Ao glelA] Hr]Hql WAo} oo 4= 9l&- A
olt}. a}A|at o] 2|7} 4-fold T AL F7te) 3 =4 W
3lol= abe] 2A #EEte] Ao} o2 A e] glch.
¥ AYME 2 2208 2 E o ko] 39 ¥
Aol Wizt 9l oo f]ley #3le ATt e FF
ZZ0 A fAkRE A3} 2ot Az g dete] $4-o)
glaj2lch. skt S2 27 Wt whe) ubeke) 29 YA
o] AA Wity o] wiatg 435751 oz YAt
KLNE 34 w5l wz} whete] BAe] 2A wslste 3
zZ 37 W) dbebe) A6 vl 9gE 97 A
2 wi¢ Fasch =3 F27 4-fold 2| le] Yehte
7% vhate] AL 4-fold 2 A9 F L 2 =)
oj&gt}. ]9} zro] whute] 4-fold 2 #|Qle] A HE A
< upabe] Ynto B AQREE o 5 7] W) dd
o] XRDE AH4-317] eftiegt= SEM Ab3lg AH2-3lo] wiwt
o AL st § Adsich. 713 EE olgst=
Yo 2 uiut 23 HE AAsa, HA FI4 =2E F
Ao® 7% 2=, TA ¢, 153 AYE HA]FHEA
upubo] YAHHSHE PAslT o] 9] AdE EAsh

2 HEYH

Atz o 2 whehg A4S HA FA W) whute) u)X|
' 9%¢ 13¥ o 7% 259 vt B =33
#AE 327 Thorntonol] &g mde] 5 ALg-=c}®
22t} Thorntonel] 9§ 2 a2 F<d) dsiss 2 A4
HAuk Z7)3 227} G 94E el e A4
SFAEE 54 L o] oA FA A vk 3ado] et
Ae 59 FAZL 2AsA Dot ol2g dale AnEF
02 vhubg Az o vhuhe Uz G2 SN, F2
A% SRR AT A 42} g2 EAste 7|
L5 2 AFE o} 54 A9 Aol s o
Folt}. 2 vt BAS FAshs 7 Azl @9 F
713 22 & 23Y Yo} glvh. 53] EAY 3713 2=
£ AT geld HEse AFErt F71EeE 4
2713 2 & golxlt}h, =g vk nAF JgoiA Al
ZEn, o)u) W}t B AAYRE HHA V)BRES V)
e o 2 YRS FFE7] dEel AT 9 7]
B 25 Fvbol 5 Fort dastAEc. 2 A
E KLNE 7432 Jde 949 A35Lg n2ste K9}
Li7} 38 el A4slqct. Ko 383 o]st2 7%

™y o~y jnd b B b B B e o B .y
T
— A H pressure range
O ®
o
= 1000 temperature range /-
= 1 e
5 -
o
o
£ —m—K
© —e—Li
m 100 —4—Nb
el i el . el n;.d : nd i d s ainel
107 1x10® 107 10" 10' 10°

Pressure(Torr)

Fig. 1. Boiling temperature of element as a function of pressure.?
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Fig. 2. XRD patterns of KLN thin films deposited at a sputter-

ing pressure of 150 mTorr and 100 W of rf power. Substrate
temperature of (a) 560°C, (b) 580°C, (c) 600°C, (d) 620°C.
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Fig. 3. SEM photography of (001) textured KLN films deposited at an rf power of 100 W, sputtering
pressure of 150 mTorr. Substrate temperature of (a) 560°C, (b) 580°C, (c) 600°C, (d) 620C.
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Fig. 4. SEM photography of (001) textured KLN films deposited at a substrate temperature of 600°C.
Sputtering pressure of (a) 50 mTorr, {b) 100 mTorr, (c) 150 mTorr, (d) 200 mTorr.
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Fig. 5. Growth model of 4-fold grain with sputtering pressure.
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Fig. 6. SEM photography of (001) textured KLN films deposited at a substrate temperature of 600°C,
sputtering pressure of 150 mTorr. rf power of (a) 80 W, (b) 100 W, (¢) 120 W, (d) 140 W.
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