Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 14, No. 12, pp.1001~1007, 2001.

S =
- i

dlo]x ojZajo|Moll o5t (Pb,La)TiOsktate
HMzt=2dol| me S4

1]

Characteristics of (Pb,La)TiOs Thin Film
by Deposition Condition of Pulsed Laser Ablation

WHE, 2D, oty

(Jeong-Heum Park’, Yong-Wook Park”, Suk-Beom Mah™)

Abstract

In this study, high dielectric materials, (Pb,La)TiOs thin films were fabricated by PLD (Pulsed Laser
Deposition) method and investigated in terms of structural and electrical characteristics in order to
develope the dielectric materials for the use of new capacitor layers of Giga bit-level DRAM. The
deposition conditions were examined in order to fabricate uniform thin films through systematic
changes of oxygen pressures and substrate temperature. The uniform thickness and smooth
morphology of (Pbo7Lao2s)TiOs thin films were obtained at the conditions of substrate-target distance
5.5lcm], laser energy density 2.1[J/cm?], oxygen pressure 200[mTorr] and substrate temperature S00[TC].
After the (Pbozlacss)TiOs thin films were fabricated under the above conditions, they were
post-annealed by RTA process in order to increase the dielectric constant. The film thickness of 1200
[A] had dielectric constant 821. Assuming that operating voltage is 2V, leakage current density of
(Pbo7Laozs)TiOs thin films would result into 10 [A/cm?] and satisfied the specification of 256M DRAM

planar capacitor, 4x107[A/cm’]

Key Words : dielectric thin fim capacitor, (Pb,La)TiOs thin films, pulsed laser deposition, in-situ
deposition
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Table 1. Parameter of experiment O; pressure

and deposition temperature.

Energy Density 2.1 [J/em?]

Target-Substrate
Distance

55 {cml]

O: Pressure 50, 200, 600 [mTorr]

Deposition Temperature 400~650 [C]
Deposition Time 20 [min]
latm Oz
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Fig. 1. AFM images of thin films.
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Table 2. Surface roughness parameters of 3
thin films from AFM method. £
>
Specimen Rp-v RMS Aver.
pe [A] |roughness[A]|roughness[A]
(a) Sputter Time [min]
50mTorr 570.5 443 349 (b) 200[mTorr] Oxygen pressure
(b) L
200mTorr| 04| 187 140 J8 2. AESE o§@ wun AFE da
(© 550.1| 482 383 ol e 24 B
600mTorr Fig. 2. Atomic content analysis of thin films
@ 489.4 25.1 145 and electrode layers of varying
Sol-Gel

Oxygen pressure by AES.
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Fig. 3. XRD analysis of varying deposition
temperature.

vz g Agg Rez Brh ol XRDEH
Ao AgHoz e HAAFYIE HY Ao
2® A F A (b)) 550[TIANA et
AHe AR AL o)Fo] Hod AA Y
P FefE Bech 600[Tlol ol Agd A9
' A (©% (@ Yvebd RAXE AAYe] F4
o2 & AFFFRSE ¢ F AN

28 4o A2t vjgeEd wE  (Phr
Lagw)TiOsr e #3289 ¥as Yeuict 4
A,z AagstlA H FA&o] veERtE ZIH
£ AAigto]l 50[mTorrld w 500[CI, 200
[mTorrlol A 525[C1, 600[mTorr]olAl 550[CIZ,
Aol ZASFE HUFAEE Holv V®E
E= Zadt olg fdez ARAHE AL A
2 g2 BrUigadE EALZRE WEHe
adatom?] °15%E7} o AXNEZ g A5}
HZd ALAME o]Foizl AzZ AZdAT(13]
= WA dUoEE, Tigitd 2§ A FoM
9 olA¥AL 1T & Utk ¥nH S F
29 Tigdxte 71@718d 93 doidAE o}
PtZ oz Fatso] faA = HAHNA

okl



ANAAA B =EA) Vol. 14, No. 12, December 2001,

(c) 600[C] “d=tAl & (d) 650[C] detA &

AR 1 Agexd mE woke] wANTER(ET
ul}).
Photo 1. Microstructure of thin films of varying
deposition temperature.
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