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(Electrical and Interface Characteristics of BST Thin
Films Grown by RF Magnetron Reactive Sputtering)
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RF magnetron reactive sputtering W22 BST (Bai-xSr«Ti03)(50/50) ®}uk-e- Ajzlsled, whate] A=
3 B84 o madeel 3 Al FAle) wE Hr|1d B4 ARk XRD ¢ AFM & o]4a}od
BST ®i7te] ZAst S4v mwdes #33 4dsh 80T o4 287 Fdx=igk uleke okxg
perovskite TEEF 7KW ZHAACIE 161A 22 FEF & vl uhel S wlE
capacitance & FA3}ed, whita} AFAlelo] EAshe AHEe FA} 80l 42 3nm ¢} 189
& F4E 5 ek = 2] FA) 80nm oA 240 nm 2.8 ZU}Eel] wel 10kHz A v]iREe
199 <M 265 2 F7Mel9s, 200kV/em 9 A71AlA FEAFLEE 0682 pA/cm® oA 0.181 4
A/em® 02 Zr2sideh 7 240nm Q) BST uleke] A9 5V o)Ae] AslEdurs) Fadgucs
Z¥2k 505 fC/ pm® 2k 0182 pA/cm® 2, o= DRAM 9 slsjAe] "ol 8ol of> Skl EAYL
vehtl= ZAsolc)

Abstract

The BST (Bai-xSrxTi03)(50/50) thin film has been grown by RF magnetron reactive sputtering
and its characteristics such as crystallization, surface roughness, and electrical properties have been
investigated with varying the film thickness. The crystallization and surface roughness of BST thin
film are investigated by using XRD and AFM, respectively. The BST thin film annealed at 800C
for 2 min has pure perovskite structure and good surface roughness of 16.1 A. We estimate that the
thickness and dielectric constant of interface layer between BST film and electrode are 3 nm and
18.9, respectively, by measuring the capacitance with various film thickness. As the film thickness
increases from 80 nm to 240 nm, the dielectric constant at 10 kHz increases from 199 to 265 and the
leakage current density at 200 kV/cm decreases from 0.682 zA/cm? to 0.181 pA/cm? In the case of
240 nm-thick BST thin film, the charge storage density and leakage current density at 5V are 50.5
fC/ #m? and 0.182 uA/cmz, respectively. The values indicate that the BST thin film is a very useful
dielectric material for the DRAM capacitor.
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Fig. 1. The schematic diagram of the RF magne-
tron sputter system for BST thin film.
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ellipsometer (PLASMOS, SD 2300)¢2} SEM (Hi-
tachi $-4200) & ol43le] F3lx, AES (VG
Microlab, 310F) & °]&3}o] wtute] Zojo] WE =
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o BST w®tetke] hysteresis 341% S48kt
E 1. BST 4949 sputtering 371

Table 1. Typical sputtering conditions for
BST thin films.

Target BST(E0/50) (99.99%)
Substrate PYTa/SI0/Si
Gun power (RF) 125W

Base pressure < 3x10° Torr
Operating pressure 6 mTorr
Reactive gas mixture (O/Ar+O») 50%
Substrate temp. 50T
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Fig. 2. XRD patterns of BST thin films.

22l 3. BST 4h=he] 3241 AFM ARl
Fig. 3. The 3-D AFM image of BST thin film.
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22| 4. BST ®=r2] AES depth profile
Fig. 4. AES depth profile of BST thin film.
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Fig. 5. Dielectric properties of BST thin films
with various film thickness.
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Fig. 6. The thickness dependence of 1/Cn for
BST thin films.
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Fig. 7. Structure and physical model of a ferro-
electric capacitor circuit element including
a interface layer.
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Fig. 8. Leakage characteristics of BST thin films
as a function of electric field and various
film thickness.
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