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Abstract

It was investigated that the structural and electrical properties of Ce-doped Ba(ZriTii-x)Os (BCZT)

thin films with a mole fraction of x=0.2 and a thickness about 100 nm. BCZT films were prepared on

Pt/Ti/SiO«/Si substrate by a RF magnetron sputtering system. We have measured the thickness profile

with Ar/O; ratio and the surface roughness. It was observed that the oxygen gas, which introduced

during the film deposition, have an influence on the roughness of the film and the film roughness was

reduced by annealing from 2.33 nm to 2.02 nm (RMS at 500 C, Ar6 sccm, 026 sccm).

It was found

that annealing procedure after top electrode deposit can reduce the dissipation factor.
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Table 1. Deposition conditions of BCZT thin

films.

Sputtering parameter Conditions

Sintered 05 %
Ce-doped BZT
ceramic target

Target

T-S distance 65 mm
Ar vs. O ratio 1:1, 2:1, 511
Base pressure 20x10° torr
Working pressure 10%107 torr
Deposition time 40 min
RF power 100 W
Substrate temperature 500 C
Film thickness 100 nm
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Table 2. The kinds of BCZT thin films by

annealing.
Deposition .
Conditions As-Depo. . Annealing PMA
Temperature 500 C 500 C 500 C
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Fig. 1. Distribution of thickness of the BCZT

thin films according to the deposition
conditions.
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Fig. 2.

X-ray diffraction pattern of the BCZT
thin films.
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Fig. 3. AFM images of the BCZT thin films.
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Table 3. Surface roughness of the BCZT thin ot SHA dago]l B& AS Fdel o A
films. Age e A & = dlod, A &4
= Tod ARAF £8 F dxg B3e AA
AriOy P-V(nm) | RMS(nm) A FREATE FE3) AN £ g g
10:2 10.00 1.21 4 A
As—Depo. 8:4 8.13 1.28
6:6 17.93 2.33
10:2 11.50 145 =3 235
Annealing 84 15,72 2.00
6:6 13.70 2.02 (1] %34, #4%, &94, “ULSI DRAMY
Capacitor 2998 BST (Barium Strontium
£a0] g Be EHS n@on =2 Aa Titanate) ®tebe] Azt SAfo #eh A",
SaFo] Ee AW Aro] Be AHUED & A48 8=, Vol9, No.4, p.336
AEdel Ae AL BAY & Ak o]F T 19%.
fAzAde ANEE o] PHANAZ = gom [2] B. H. Park, B. S. Kang, S. D. Bu, T. W.
B3 ARA=ZRE dxd AR B2 U Noh, J. Lee, and W. Jo, “Lanthanum-
HuUs AL 8o & 2= 9o substituted bismuth titanate for use in non-
volatile memories”, Nature, Vol. 401, p. 682,
1999.
(31 T. B. Wy, C. M. Wu, and M. L. Chen,
008 “Highly insulative barium zirconate-titanate
0T e P thin films prepared by RF magnetron
E oosl |22 ieainall o Arvmaing) sputtering for dynamic random access
:-f 005 | / memory applications”, Appl. Phys. Lett., Vol.
S el 69, No. 18, p. 2659, 1996.
H . [4) S. Hoffmann and R. Waser, “Dielectric
E 003} properties, leakage behaviour, and resistance
00z - degradation of thin films of the solid
001# solution series Ba(Tii-,Zr,)03”, Integrated
0.00 Ferroelectrics, Vol. 17, p. 141, 1997.
Frequncy (kiz) (5] #hed, AAR, B89, 479, AHE, 54,
olEl, “PZT Z=A et spaAle g st
38 4 Fieo] wE BCZTHE ] fH £ (tan d). AT BE A7, AN AAARTIA, Vol,
Fig. 4. The dissipation factors of BCZT thin 12, No. 7, p. 592, 1999.
films. (6] &g, 43, o147, o193, “Sol-Gel ¥g ©l

&3 PLZT ¥t AsNEe 4714 547, 471
AAEEF) A Vol. 9, No, 7, p. 668, 1996
4. 2 8 [71 S. Gijp, L. Winnubst, and H. Verweij,
“Peroxo-oxalate preparation of doped barium

2 =FdAME A&oZ 05% Ce-doped BZTH:
o titanate”, J. Am. Ceram. Soc., Vol. 82, No. 5,

2%E RF stdlE2 avedoz 23 & oF 100

nm 719 BCZT#vhel S424¢ stk % p. 1175, 1598,

ex 500C, AYANEE 10 mtoreld Are 8 [8] D. Hennings and A. Schnell, “Diffuse
sccm O2E 4 scem 2% 223 A WA oF 2 ferroelectric phase transitions in Ba(Tii-y
nm/min?] ZHEL T £ YYul. XRDEA Zry)Os ceramics”, J. Am. Ceram. Soc., Vol.
¢ B BE AR N MDLF) BZT 2% 65, No. 11, p. 539, 1982,



