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Abstract

The structural and electrical characteristics of PLZT thin films fabricated onto Pt/Ti/SiO,/Si substrates
by a pulsed laser deposition were investigated to develop the high dielectric thin films for capacitor layer
of DRAM. PLZT thin films were fabricated with different energy density by pulsed laser deposition.
This PLZT thin films of 5000 A thickness were crystallized at 600 €, 200 mTorr O, pressure for 2 J/af
laser energy density. By increasing the laser energy density, the grain structure was transformed from
planar to columnar grain. It was clearly noted from the SEM observations that oxygen pressured laser
powers affect microstructures of the PLZT thin films, 14/50/50 PLZT thin film showed a maximum
dielectric constant value of € =12899. P-E hysteresis loop of 14/50/50 PLZT thin film was slim ferro-
electric. Leakage current density of 14/50/50 PLZT thin film was 107 A/cd.
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Table 1. Deposition parameter of PLD
process for PLZT thin films.

Laser Energy Density 1~3 J/aw
Repitition Rate 5 Hz
Deposition Time 30 min.
Oxygen Pressure 200 mTorr

Substrate Temperature 600 T

Annealing Condition latm. Oz, 15 min.
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Fig. 1. XRD patterns of 14/50/50 PLZT thin
films as a function of laser energy
density.
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Fig. 2. Surface morphology of 14/50/50
PLZT thin films as a function of
laser energy density.
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Fig. 3. Dielectric constant and dielectric
loss of 14/50/50 PLZT thin films as
a function of laser energy density.
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Fig. 4. Hysteresis loop of 14/50/50 PLZT
thin films as a function of laser
energy density.
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Fig. 5. Leakage current density of 14/50/50

PLZT thin films as a function of
laser energy density.

5.3 B

2 dFdME PLDY$ o439 Pt/Ti/Si0,/Si
718l 14/50/50 PLZT Wt A|=3do.
PLDY o2 PLZT ¥ehg A2y w9 #Holx oy
2 A5 WUAFI webg Az §F, vete) 7
3, A713 HA& A3l DRAM AsjAel &
29 87154 € A 1 A3 g8 2
< FE€ 9.

1. PLD ol 9J2] Alx¥ 14/50/50 PLZT 4ete
71%e&E 600 T, 42 200 mTorr, oA o)
YUz A 2 J/are]] Agutate] slzBaslolely
£ o|Fo| 2ABHUY,

2. #o)A dux] AEE 2 J/awrE F7HAHe) o}
AxH oz viutel ¥ BYE Qo] 2}
A HEA F4 23] Y= ulAc),

3. PLZT 9ehe oA oA LEr}l 2 J/arollA
FA4eE Hd 980.98 Ve, fA&
A& 0.0172 7M% & @& vehigich

4. 14/50/50 PLZT dtete] o] g2 ML oA oy
A} x7} 7} Holl uiel €d8E Yulg ekl
Aqdt

5. #lo]A VA E7} FIHd wel FHAAFLUE
T #F2dd oA R dAxrt 2 J/ard o
Q7LASE 5VAA] 107 A/ar 0812 Yehyict

6. HolA uix] Wxe] F7l] W FiESY YA
EFAVIRA Y F717F wrate] FA ] JaFe v
e Ad YAY & AT

dAe &

o] EE€ 19989 E 71xMYFE FFATL
AT AU 2 ojFoj Aoz ol A=Y
(FAWE : 98-048).

dI18H

1. A. F. Tasch Jr, L. H. Parker, “Memory
Cell and Technology Issues for 64 and 256-
Mbit One Transistor Cell MOS DRAMSs",
Proceedings of the IEEE, Vol. 77, No. 3, p.
234, 1989,

2. Raza Moazzami, Chenming Hu, and William
H. Shepherd, °“Electrical Characteristics of
Ferroelectric PZT Thin Films For DRAM
Applications”, IEEE Transactions on
Electron Devices, Vol. 39, No. 9, pp. 2044-
2049, 1992,

3. Seong Jun Kang, Jeong Seon Ryoo, and
Yung Sup Yoon, “The effects of La con-
centration on the properties of PLT thin
films : from the perspective of DRAM
application”, Mat. Res. Soc. Symp. Proc,,
Vol. 361, p. 281, 1995,

4, G, H Haetling and C. E. Land, “Hot-pressed
(Pb,La)(Zr,Ti)O, Ferroelectric Ceramics for
Electrooptic Application,” J. Am. Ceram.
Soc., Vol, 54, p. 1, 1971,

5. D. b. Chrisey and G. K. Hubler, “Pulse



Laser Deposition of Thin films", John Wiley
& Sons, Inc., 1994,

uqg, ol4d¥, “dHolx olgHeoldd %
A wetel Al 9§47, WA,
A46Y, 43, pp. 28-33, 1997.

7. R. E. Jones et. al., “High-Permittivity Lead-

Based Perovskite Dielectric for DRAM
Application”, Integrated Ferroelectrics, Vol.
5, pp. 235-244, 1994,

HANARANE G =24 Vol. 13, No. 1, January 2000,

8. J]. Carrano et. al., “Electrical and Reliability

Characteristics of Lead-Zirconate-Titanate
(PZT) Ferroelectric Thin Films for DRAM
Applications”, IEDM Tech. Dig., p. 255,
1989,

. R.Mozzami et. al, “Electrical Characteristics

of Ferroelectric PZT Thin Films for DRAM
Applications”, IEEE Trans. on Electron
Devices ED-39, p. 2044, 1992,



	1: 


