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Abstract

Thin films of phase-pure perovskite (Pbo7lagss)TiessOs (PLT) were deposited in-situ onto
Pt/Ti/SiOx/Si substrates by pulsed laser deposition. We have systematically investigated the variation
of grain sizes depending on the process condition. Both in-situ annealing and ex-situ annealing
treatments have been compared depending on the annealing time. Two-step process to grow
(PborLao2s) Tige:0s (PLT) films was adopted and verified to be useful to enlarge the grain size of the
film and to enhance the leakage current characteristics. The grain sizes of PLT thin films were
successfully controlled 260 to 350 nm by changing process parameters. Electrical properties including
dielectric constant, ferroelectric characteristics, crystallization and leakage current of PLT thin films
were shown to be strongly influenced by grain size. Also PLT thin films on p-type(100) Si substrate
will be fabricated by pulsed laser deposition technique using a Nd:'YAG laser with different
wavelengths of 355, 532 and 1064 nm. Effect of the variation of laser wavelength on dielectric
properties will be discussed. Microstructural and electrical properties of the film were investigated by

C-V measurement, leakage current measurement and SEM.

Key Words : PLT, grain size, dielectric constant, ferroelectric characteristics, SEM

1. M8 Xz itk oY ArY F U ARAAE
. s botel Dig u RAA N wat BAdo] s ABRIL AAE
S e tane oy AU Bl ols B2 4 Glescelectric
:}a}—‘_mg} ;].z_a_ g?ﬂ.—hm.;gyl 3 o Hre = 2 2 A4 (pyroelectric) = vebdth ABOs9] H=2E
o e ° e le o 270 E(perovskite) TEE JHAE AREA B
4gste) g A7 BEs Ao g AA <

ko u

g de] W3 %}*"]7]7] A% AA3 T4
et olyel 5L FAHE, #E FAHAARF, 2
FAAZE FAY £ e A2 #F} A7t of

Axuga A7) AxFe

(NEEEA MAET JNEF dAUE,
Fax: 02-364-9770

E-mail : sylee@yonsei.ac.kr)

A et oY AL NEAIE EARA M5
Zulg TadEe EFoA1l FAAA SrTiOsv
(Ba,S)ITiOsx %°) d7sHo o2& EHPojti2-4]
AT o]d EAY FAALE dHy FAE £4
o we} 7] Q2 Il oAl PhAIE
ZeAA gk dd AFE AP FAot
[5-7. PbA €9 st E iy Zd A

- 170 -



Pbi--LacTii-xe0s (PLT(X))E La¥ %] weprd 2
Exo] WstE EAolth Lagl %ol F7hgel o)
FAA} AFEIo] AAHoz Fihste &£HF
o8 T Mg 7tAH 53] 28 mol%e Laol X &€ 7
S FYLETL -25To)7) o oA FFAA
& Aoz draiAze &84 7 A§s)
gz Zasci8-10). PLT wehe A=zses WUy
o o8 A ded 2 FAA4 HzHoA F
28 (Pulsed Laser Deposition, %3 PLD ZE&
Laser Ablation)e A3 A7 vastz, &ehe] A4
FEerr w2y BAczRE WEHE YREY
SEAUR7F 200~400 eVE ul-¢ HolA ©E 7]
BLEAME FAI estn, GAEA H3}E
Ao 2L ZI% oM A Ao AE
o] 7bssltte AHE kX x UvHIL-12] 4o
2 PLTWHY M7 EAHL a8 27 2A I
g ve Aoz A Ut g B A7A
‘:°l ayQlel arlg FA97] 9% =858 8

a9tk B ERAME ojgd 1Y AVE FL
A]?] 71 98 two-step process[13]9} #olA =3 W

sto] wg wlete) a9l 279 AAH S
BAE FR5nA Bk
2. A g

B =R XE PLDE ol&3ly PyTi/SiO»Si 7]
o -rl°ﬂ zzag PLTRE dolA dgisid i
a#Q =Zviel WEtel HrjH EAE dTIHAT
dolAYegzE 355nm, 532nm, 1064nme} 3
30 J/em®®) #olA ouA WEE 7HAE NAYAG
B~ g o] 4 (Quantel Brilliant B)E AH&3tgr}. #o]
A M7l &xS Quantel portable power meter
(TPM-310B)E Arg3tgch. eEAERER HolA Yo
oRE ZEE 45° foh. BAE FAEF Py &
AL BAsF7] $18te) PbOE 3 mol% #FA71E
o staet BY, 229 B AN A AHEE
Atk Z3g 98 2717F L 3x10° Torg A
stgch JB2EE 600CE TAZAL FA3E
2ob AhAge o 200 mTorrE X349 28 F
A 750 Torrd] AtAgt dteld FLE FALE
2 1087 Agxgsa). two-step processE 3
WA GANA YT ANM dAE AT F
gx g7t HojR utebg oA FFEE FHE B
Iz 5 WA gAdME FHEoR kg oA ¢
e P3ln 2 g 3L dAde HFAE o

o, g gye  FAAFRE Xray
diffraction(XRD)& 4§39 £43tdey 9 +
Z¥ FAFAAE 0] (scanning electron microscopy,
k% SEM)S Fa TAsHY. £ HP4280AE o]
£38td 1kHzs 100mVAA FAEAE A7) 9

3] RT-66A% HP4145B 371§ AH&3tsidh

3. 80 o ag

a1y 1& Z3¥ PLT d9e SEM Aol
SEM AFX ¢ scale® 600nmZ ZA A PLT &
ol HEadHd AVE 350nm*  110nmEAth
532nme] #eojA A A single step processi %
g g g A7t A% T U3 19

"3 355nmé @ ol A 3}73}_°_i two- step process 2
& ¢ # Ut

FHe were 29 Aozt

tﬁ.} ‘*’!"l
(a) (b)
a3 1. 39 PLTYY SEM AhZ. (a) 355nm

(b) 532nm.
- g
3 8
[} —
z | &
[~}
g s
£ =

“ J g

20 30 40 50 80
Diffraction Angle 26 (deg.)

ay 2. 2#<¢ 2717 350nm PLTH %)
XRD #¥.

2% 2= two-step FA o AP ¥ A7
350nm¢! PLT ¥e] XRD #Hgejct. FWHMS
0.1652 4 (111)wae s F8lo WFHILSE & +
el olE JI#e 600C7A €28 &Yt HA
A Tizel F48A Pt2e 92 gaste] HaEH

- 171 -



14004 [ ]
B two-step(355nm) —

§ 13004

g [ |

O 12004 /

Q

8 11004 single step(355nm)
]

[a

1000 - two-step(532nm)

s00{ W

100 150 200 250 300 350
Grain Size (nm)

ay 3 z2d9 Z7d e PLTE=Y 34

1E-3
1E-4! J".-""'.f

1E-9¢

Leakage Current Density (A/cm®)
m
o

-
m
o

Y T T v T v T v T
0 100 200 300 400 500 600 700 800 900
Electric Field (KV/cm)

a2y 4 29 2717 350nm PLTH S

FHAREA,

AL ojFo AFNEES Y7 wWEolgn
AzZtg oAk & L 2Zd M #Hid Tt
seed®] A&S 3o PLTHHel(111) WwFez 4
WiEre & 5 UEE 8197 WEolztn AR
th 29 32 folA #F wale] wiel gl =7
o] @& PLT wute] fAAdse HEE ZAF o
Yo}t 355nme] #ojA FHAolA two-step AL
2 Za% PLTY e fAa4d5E o 139598 33
o W& PLT watel fA4FsIg R deolA 3ol
532nm¢ 1064nmel M= zHzd 9083 2039 & #Es)
art #olA FHgo] Fsbgel wel zHd 277t
Aasle FAAF7 2AEAC) e ol AL
olZd WE FHAFE A7l H3 RT-66AE
2% A3 2¥ 49 e Qo a”elA B
2o} ¢k 80KV/em® ol&tell e ¢ 1x107 A/cm’e)
FHAAF EAS Y S ¢ 5 At olg# 54

ad =271 AR uiek wee FHAR 54

Polt} 355nme #olAH HAdAM two-step FHAHL
2 Za% PLTH 9 344 o 1396595 &3
o W& PLT #oe fA4FsAn HolA ntiho]
532nme} 1064nmol A= Zbzh 9083 203%L #Es}
4ot dolA mpgo] F7hghe]l wel z#E g =V
st #3457 gastgoh wete 2 A
olzd] W& FAHAFE A7 Y RT-66AE
243% AR7L 29 40 Jegd ok 2 A2
%o] ¢ 80KV/em® ol3tol A& ¢ 1x107 A/em’S)
FHAF EANS BYL ¢ F UL olHF 542
adq @77 ARl wet g FHAF 54
£ FAHlASE & F gt} ot ARES T
ol E o PLT wue] 7|3 EA §4 54,
Tz B4 =g utde] Tl Aoz A

4.8 B

2 =2ANE dolA gy Fxst 30 Jend
NBELE 600CoHA "2 #Hold Fagel 9F
Pb(La,Ti)Os 2te-& Azstgch dojA g7 st
g PLT gtete] a#Hd 2719 H3E AL
o, ol wa PLTHe A71¥ EA RIHE
ZAstdch PLDYSZ F3%® PLT 492 dolA
B3 ZRzA ot g DHG DAV d&E
wAstgeh. PLT uetel a8 arle gAee
Wslel two-step process® o] €3]  110nmol A
350nm7HA] "EHA Y F AN FH FFg FH
AEA 5 PLT Wt #7714 54L& 18U 27
of 7% $FL PSS ¢ F UAgh @A olg
§ AHREL T2 22 42 9% =22 471 A
£ @ FAHAAR 5A4& FEstcd FédAE
F A& Rolot,

Aol 2

B A7 @38 3Ae e ofsio 7jzA
FF8 FEATL FE (FAGEHYE  9-0249)2
2 FYHAL
I 298
[1] Seaung-Suk Lee and Ho-Gi Kim, "Electrical

Characterization of PLT Thin Films by LP -

MOCVD”, Integrated Ferroelectrics, Vol. 11,
pp. 137-144, 1995. 4.

Bt

Mo

-172 -



[2] o144, o193, “w=A 71 axg FHAA g
ool A7 B, A7ESA, A 46H 15, pp
33-41, 1997.1.

[3] Tsuyoshi Horikawa, Tetsuro Makita, Takeharu
Kuroiwa, and Noboru Mikami, "Dielectric
Relaxation of (Ba, Sr)TiO; Thin Films”, Jpn. J.
Appl. Phys, Vol. 34, Part 1, No. 9B, pp.
5478-5482, 1995.9.

[4] Cheol Seong Hwang, Socon Oh Park, Chang
Seok Kang, Hag Ju Cho, and Ho-Kyu Kang,
"Deposition and Electrical Characterization of
Very Thin SrTiO; Films for Ultra Large Scale
Integrated Dynamic Random Access Memory
Application”, Jpn. ]J. Appl. Phys., Part 1, No.
9B, pp. 5178-5183, 1995.9.

[5] =g, o443, “dojA oEHoldd %
AfaA dteke Az 2§87, ArgaA, A
467 43, pp. 28-33, 19974.

[6] Kazuyoshi Torii, Hirosi Kawakami, Hiroshi
Miki, Keiko Kushida, and Yoshihisa Fujisaki,
"Properties of ultra thin lead zirconate tetanate
thin films prepared by ozone jet reactive
evaporation”, J. Appl. Phys,, Vol. 81, No. 6, pp.
2755~2759, 1997. 3.

[7] A. Gruverman, O. Auciello, and H.Tokumoto,
"Nanoscale investigation of fatigue effects in
Pb(Zr, T1)O; films”, Appl. Phys. lett., Vol 69,
No. 21, pp. 3191-3193, 1996.12.

(8] Seong Jun Kang, Jeong Seon Ryoo, and Yong
sup Yoon, "The effects of La concentration on
the properties of PLT thin films @ from the
perspective of DRAM applications”, Mat. Res.
Soc. Symp. Proc., Vol. 361, pp. 281-286, 1995.

[91 Wei Ren, Yun Liu, Jihui Qiu, Liangying
Zhang, and Xi Yao, "Properties of PLT thin
films by thermal decomposition of
metallo—organic compounds”, Ferroelectrics, Vol.

152, pp. 201-206, 1994.

[10] Sandwip K. dey, Jong-Jan Lee, and Prasad
Alluri, "Electrical Properties of Paraelectric
(PbomlLaozs)TiOs Thin  Films with  High
Linear Dielectric Permittivity Schottky and
Ohmic Contracts”, Jpn. J. Appl. Phys., Vol. 34,
Pari 1, No. 6A, pp. 3142-3152, 1995.6.

[11]1 S. Y. Lee, Q. X. Jia, W. A. Anderson, and D.
T.show, "In Situ Laser Deposition of

Superconducting Y1Ba:CuzO7-x Thin Films on
GaAs Substrates”, J. Appl. Phys., Vol. 70, pp.
7170-7172, 1991.

(121 ol4g, “Hxdgold Faygy g &47,
A 7|83 A, #4548, 5%, pp.17-22, 1996.

[131 Po-ching Chen, H. Miki, Y. Shimamoto abd
Y. Maysui, Jpn. J. Appl. Phys, 37, pp
5112-5117, 1998.

~ 173 -



