<A+=F> The Journal of Optical Society of Korea (Korean Edition) Volume 7, Number 1, March 1996

Sol-Gel Ho 2 H|ZtEl PLT Z{XA| whatol
ey 3D Ho|YetE o

MY - 0/8% - BN
Astefstn Zooiet Qa2 gat)

(19959 3¢ 3% ukg)

Sol-gel o2 7M1 AN 90% o|4e) T8¢ zbe PLT 7444 wiube Aztsiel on,
La 3rado] 15%clAl 33%2 wislgtel] me} wiute] 28 Eo] 223004 19308 7tidle s =

A

T

dc}. =3 perovskite 4+2] WAl W 620T o] 49 dAe] LEME AT L7} FHE

HE J%E FA 43S & 4 Utk FA74A] PLT upwte] A7) #3etase sputtering o2 A 2ksl
et vl BuEglent, £ A7 e AAFe) (0001)8] A sapphire 7)3He Ab&s] AR So

(110) W3o2 WHYHEE fE5) Fo2i H7Pstass 25 PLT upope
Sieh La g-42ko] 15%l whatol4) 12 A7) R et se

A
T

sol-gel o g A ztg
#ae 4 glglon At 6328 Ao 4 13}

A7 FYATE r=(6541 027X 10" " m/VE A4 =gtk

LM &

Lead titanate Al<d2] 7}-5-2A A 9lok(ferroelectric thin
film)2 & 3§, 234 7Hpyroelectric effect), 43
A piezoelectric effect) & 7R ¢le] 2AA ub
EA &3, 213 Ho)4d 44, £ g4 Y| (SAW
filter) o2 #83t7] 97 d77t &8s o
Sl wmd e AURFEAE AW Fws)
¥o} FHz7|(optical modulator), Fd47], F3A 4
A AR AA B AE FAAE 232 243 93
ATE & TAE T2 el o)F dFdlA A
uhuhe. rf-gputtering %), rf-magnetron sputtering ',
sol-gel Y 5-9] choksl ubol o8] AlzbElw gl=]ql,
o5& HAA 2R T4 AT AP E A
Aol bed wyEol F2 Al4Ee] s}

ol AA| FAe] Boj3ln Qe wWHow Azt
T Arke o1 dFel sol-gel el 7 744 upat
Al zto] Bwhd] A= F W gloy, o) R A Aak FFHAdA
dhbe] il Ar1A SAde ey B3] AAe
ZAske d37F F2 Fg=E Qg £3] vtete)
A B s e Ar]3tase) 74, sol-gel

*o] AT 19949 % WY 7] 2 9ehg4) o Fu)(BSRI-
94-2429)9] A el o3 At}

44

Hess 923" 434E A7 4A doks B4
ol o] 2 sputtering Ho2 A= 7F4AA wpato)
el AFHoz A¢E 9o, Lamodified lead
titanate(PLT) 7534 ¥hah-2 sol-gel o2 A =}s}od
A7 FFEHE A7 Bie fle e oa gtk

£ ATl M sol-gel WS HLato] A7 Betans
zZh= PLT ZH7AA wbabel Ajztg Axsbeich o] 2
s PLT #=te] wiekAdS 71xn A3 + ==
@474 sapphire 7|9& AS-3lgion] Aztgl wpebe
A7\ A3ENS A2 ZHsldc)t =Y La 5

ol we PLT whote] gsbd 44 wsg zajele]
2 g Bt BolRtanE 24 99

T 7 v S Abgsteleh WA, F M )AkS wiete)
7hte] o] <yt Fstel WG 2xgo gy
A7 A NS AR T, g2 AAE 7] 9
AR A Al-slgdch
Il PLT 49to| 7| @&t at £3

AV FFEAES e AR HARE vleld, £
2o AP Adle AlEe ofs Wt ol2y P
Hehe) WeE 2Ygond AR WrReans 4
Aoz AAY £ ok dubHon Hr)gshaat
A71E A7 33A s (electro-optic coefficient) 2 F & &



<AF=E> Sol-Gel Ho& Alsy PLT 7444 wute] s3ah A4z dr|Feast-—HAA - of

T ol dl, 1z} ﬁ7]i’z}i}—j_;},g} 2z} 317‘:%1_5_‘]_1;‘}_0“
EHQ’ 15(}' 2117]%&'}'7:“—?‘ 1’31}- Zi}— %—17]%]-5:]'7‘“:‘[: R—% 7_1‘_7"}_
A (D A @2 AHogg

AlAn)= —%n:‘rE (1

1
A(An)=— —Z-n”Ii’E2 @

o174 A(An)= =2 H(birefringence) An®] ¥ 3}8ko)
o, #n& AR TAHE Ex A8 7l #7149
Z71& viepidct

=], PLT w}tuto] 7] ﬂi}iﬂ}% zhe 2§ 2alsly]
&) Faga Pe) vl sgk whyg S A ek F3tb5el
M2 s g = Jd%“&(polarlzer)ﬂr 71 7K analy-
zer) Abololl whehg SX|A|7] ¥, 3 wkow Wi A
71%4-& vhabell ZhalFEo) oluf wbute] Hr)HetE IS
negm, AE Sag o] e Mo\ e
Fapz WaE e 2ejuar Fage] Y Hxs
ZA oz 7teks] Ar)getane] 2478 g
oA ®lrh B2 3o Wiz Fobert AR 5
T2} 287} )= A5 mAbste] PLT whete] 234 A7)
Feane e A5 FAT F glg Aol o] Wi
o2 PLT whube] A7 3aA TS AAE 5= U7
B el e AR S o] &3t A A7
Ftang EHAskdo

A7 AAY e AgAE P AAAE F
5 o] A (intensity)F T2 AP 9
Al W) #d AeE A s weld 29 13
o] FAHT) o] w & o] 43sle] Hr|He} shshAIA|
4 A BE a3 Ar)He] shsf Al A RE FHIG
o) Hg s AE vwgozy Algd] oA AP

>
'm

¥

POLARIZER X 10

X0  ANALYZER

— -
ﬂi;seinw}—‘} }

LIGHT M4 WAVE PLT ] OETECTOR

CHOPPE PLATE -

~ STEP
i\ MOTOR

VA

oc PdV;ER SUPPLY

AL

Wt LOCK-IN AMP

frn Jl T-
ot I =
0SCILLOSCOPE

————»T0
> COMPUTER

MULTI-METER

13 1. Schematic diagram of the experimental setup
for measuring the electrooptic effect of PLT
thin films by the rotating analyzer method.n”]
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2% 2. Fabrication process of PLT stock solution for
the sol-gel method.
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1.3 3. XRD patterns of PLT(15) thin films coated (a)
on a glass substrate and (b) on a (0001) sap-
phire substrate, respectively.
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1% 4. SEM micrograph of the PLT(15) thin film coa-
ted on a (0001) sapphire substrate.
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1% 5. Transmittance curves of the PLT(15) thin film
coated on a glass substrates.
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18] 6. Refractive index of PLT thin films as a func-
tion of (a) La content and (b) annealing tempe-
rature.
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18] 7. Power of transmitted beam as a function of
electric field for the PLT(15) thin film coated
on a (0001) sapphire substrate.
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1% 8. Birefringence change (b) as a function of elect-
ric field for the PLT(15) thin film coated on
a (0001) sapphire substrate.
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Transparent PLT thin films having more than 90% transmission in the visible region were prepared
by the sol-gel method. The refractive index of PLT film decreased from 2.23 to 1.93 with the increase
of La content from 15 to 30%, but was not influenced by the annealing temperature above 620C.
While the electrooptic effects of PLT films have been mainly observed for the films prepared by
the sputtering method, it is shown in this study that the PLT (15) thin film fabricated by the sol-
gel method can also have the electrooptic effects. For this purpose, the films were derived to have
high degree of orientation by choosing the (0001) single crystal sapphire as a substrate. 1lst-order
electrooptic effect was observed from the PLT film with La content of 15%, and its coefficient was
measured to be 7=(554%027)X10 °m/V at 6328 &.



