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Oxygen Pressure Dependence of Structural and Electrical Characteristics of
PLZT Thin Films Prepared by a PLD

Nakwon Jangt

Abstract © The structural and electrical characteristics of PLZT thin films fabricated onto
Pt/IrO2/Ir/Ti/Si02/Si substrates by a pulsed laser deposition were investigated to
develop the high dielectric thin films for capacitor layer of semiconductor memory
devices. The slim region 14/50/50 PLZT thin films were fabricated by PLD and
estimated the characteristics for memory application. 14/50/50 PLZT thin films have
crystallize into perovskite structure at the 600C deposition temperature, 200 mTorr of
oxygen pressure, and 2 J/cm® of laser energy density. In this condition, PLZT thin films
had the dielectric constant as high as 985, storage charge density 8.17 pC/cm? and
charging time 0.20 ns. Leakage current density was less than 107 A/cm® up to 5 V
bias voltage.

Key words : Dielectric constant(-#%1&), Ferroelectric material(Z#2#), Hysteresis loop
(018 =), Oxygen pressure(it2st), Pulsed laser deposition (g o] Z2H)

.M 2 2250 Axgy AV o)A PLZT
((Pb,La)(Zr,Ti)0s)= Zr/Ti E4¢t La 8

IR ArEyy AAFE ANAE BARA o uwE oiekd AT E 7RG E3) 14/50/50
THAEE /IXE 229 o) BadA = (Pbosslhagid) (Zros Tios)Os) R4S 7HA=
2,10V o)) & A

SAAYE Q7= LCD  PLZTE 29X €8 AR34E 7119 24
Driver IC (LDI) $°l AHE5E capacitore & &3 A& FEIARYEEALE e 4

< AAANERE FR37] A THASSTE 2= AAT ANANEEY & Hpsioh, A,
THHAEZDY slgo] HFHo] I54Ae PLZTE WHe=2 Axss WHHOZE MOD,
EZdZME Pb(Zr,Ti)Os, (Pb La)(Zr,Ti)O3, CVD, laser ablation, sputtering, sol-gel%
(Pb,La)TiOs, Ba(Sr,Ti)03 534 2 ZfA4 o el ou, £ =fdAas PLZT 92d

=
2
R

v AGAR (e S sty A7 A2 R), E-mail:nwjang@bada.hhu.ac.kr, Tel : 051)410-4413

vt dA o]y st A] A30W 8%, 2006. 11 / 927



1 PLD (Pulsed Laser Deposition)
Attt PLZTS #& gAEA 33E

= &

PLD¥ <3
Bl 2 BE o|2E0°] EE(plume)

=)

o

SENURE 7RI NH ZoF dEx
H
[=]

Aol 7hsstrh, 23y B97%e |

gEHe) F wEgel Taha

oA 2 m=FddAe IFA vE
7}53  capacitor® HAHYoE
Hzst7] Sl 7IAEEE

#olA oz Y=g 2 J/em’E T3 Ate
2b49k& 100, 200, 400 mTorr®2 W3kAIA
Aagte] ZHAE PLZT gtabel] nAE o3

ZEst

#A dHE oldste EloE 2Y
PLZT ¥3 Aty as AxT ¥, PLD HoE
Pt/IrOy/Ir/Ti/Si02/Si71% el PLZT =&

PAAstATh B Adgd ARgE "X HolA T3
Alad e AHEEE Fig. 10 Yehdoh @A
Ho 2= Q-switched Nd:YAG laser® A143}
Ak, o #HelAde 3¢ FF(1064, 532, 355
nm)& A £ Jed, B AdedMe A 3 2

5
2% 355 nmE AHESEAT. HelA W Fe

ALe Agetel Byl RN B 2EAZ
F A2S Bstel Ao WRE St BAel
A st

928 / xR A= Yol shsA] A30d 8%, 2006. 11

Diffusion
pump
b

E utterfly valveo2 gas

forline valve
vacuum

Qaugs

%

UV focusing lense

Nd:YAG Laser

Fig. 1 Schematic diagram of PLD equipment
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Table 1 Deposition parameter of PLD process for
PLZT thin films

Laser Energy Density 2 J/cm?
Repitition Rate 5 Hz
Deposition Time 15 min.

-Oxygen Pressure 100 - 400 mTorr

Substrate Temperature 600°C

Annealing Condition 1 aatt Ig'e}?;' %gnrlr;ihn.
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Fig. 2 XRD patterns of 14/50/50 PLZT thin films as

a function of oxygen pressure
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Fig. 3 AFM images of 14/50/50 PLZT thin films as
a function of oxygen pressure

Table 2 Surface roughness of 14/50/50 PLZT thin
films from AFM method

. . RMS Aver.
Specimen | Rp-v[ A roughness| A || roughness| A |
100 mTorr| 570.5 75.3 64.9
200 mTorr| 3964 28.5 24.0
400 mTorr| 559.1 58.2 58.3

32 718 54

Fig. 4 o Aractel @& 14/50/50 PLZT ==t

930 / g=utd A oj & arslx] #3048 8%, 2006. 11

100 mTorr$t 400 m

o] AlHez e g #e AL & & Yt
°]F 100 mTorr8} ¥ FA7IglME & 29
XRD #A4 A#A £ AAE PbO Fdol st
ArHES] gol2FE24] 93 Aog A4Ed
T Hxd 7S 249 TidAs 713 7HEo
o) GeURAE wo}l AT PtHLE Fily
=, 53] 44 EH71de] $255E TiY €43

MZ PLZT
e ool

ote) A
Bol 4517l Mzoe 42 %c}‘“.

- 0045
1000 |

.

4 -
w 0040 §
< 4
£ 5
g J00s &
e @
o [3
o domo &
o 80f —0—(gr) o o0 —~
= —o—(tand o
g (tan3) . g
E - 0.0253
o 700+

[
\ 40020
L
w) 1 1 1 1 1 1 1
100 150 200 250 300 350 400

O, Pressure ( mTorr )

Fig. 4 Dielectric constant of 14/50/50 PLZT thin
films as a function of oxygen pressure
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Fig. 5 Hysteresis loops of 14/50/50 PLZT thin film
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