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Chemical Mechanical Polishing Characteristics of PZT Thin Films

mEE 2R
(Yong-Jin Seo * Woo-Sun Lee)

Abstract — In this paper, we first applied the chemical mechanical polishing (CMP) process to the planarization of
ferroelectric film in order to obtain a good planarity between electrode and ferroelectric film. Pbyi(Zros:Tioss)Os (shortly
PZT) ferroelectric film was fabricated by the sol-gel method. And then, we compared the structural characteristics
before and after CMP process of PZT films. Removal rate, WIWNU% and surface roughness have been found to depend
on slurry abrasive types and their hardness, especially, surface roughness and planarity were strongly depends on its pH
value. A maximum in the removal rate is observed in the silica slurry, in contrast with the minimum removal rate
occurs at ceria slurry. We found that the surface roughness of PZT films can be significantly reduced using the CMP

technique.

Key Words : CMP (chemical mechanical polishing), PZT (Pb1.1(Zro5:Tig45)O03)
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Table 1 Comparison of CMP characteristics as a function of
different abrasive and pH changes.

S$103 " SO, 103 389 4 320
'S 108 sio, 108 376 4 34.4
.S 113+ Sio, 113 357 4 451
S 118 Sio, 118 353 5 37.8
$123 S0, 123 335 5 47.0
C 68 CeO, 68 327 4 470
C 732 Ce0: 73 306. 3 37.8
C 78 CeO, 7.8 291 3 319
C 83 CeO, .83 337 3 272

C 88 CeO; .88 254 5 12.8

+' Raw silica abrasive slurry (pH=11.3@25 °C)
# Raw ceria abrasive slurry (pH=7.3@25 °C)
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Fig. 2 Removal rate and non-uniformity as a function of
different slurry and pH.
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Fig. 3 BMS roughness as a function of different slurry and
pH.
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Fig. 4 AFM surface morphology, height profites and 3D
image, (a) before CMP, (b) Silica slurry (pH=10.3), (¢)
silica slurry (pH=12.3), (d) ceria slurry (pH=7.3) and
(e) ceria slurry (pH=8.3).
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Fig. 5 X-ray diffraction pattern of PZT thin film before and
after CMP process.
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