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Chemical Mechanical Polishing (CMP) Characteristics of BST Ferroelectric Film

by Sol-Gel Method
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Abstract - The perovskite ferroelectric materials of the PZT, SBT and BST series will attract much attention for
application to ULSI devices. Among these materials, the BST (BaosSro4TiOs) is widely considered the most promising

for use as an insulator in the capacitors of DRAMs beyond

1 Gbit and high density FRAMs. Especially, BST thin

films have a good thermal-chemical stability, insulating effect and variety of phases. However, BST thin films have
problems of the aging effect and mismatch between the BST thin film and electrode. Also, due to the high defect
density and surface roughness at grain boundarys and in the grains, which degrades the device performances. In order
to overcome these weakness, we first applied the chemical mechanical polishing (CMP) process to the polishing of
ferroelectric film in order to obtain a good planarity of electrode/ferroelectric film interface. BST ferroelectric film was
fabricated by the sol-gel method. And then, we compared the surface characteristics before and after CMP process of
BST films. We expect that our results will be useful promise of global planarization for FRAM application in the near

future.

Key Words : Chemical mechanical polishing (CMP), Sol-Gel, BaSrTiO; (BST), PbZrTiOsz (PZT), SrBi:Ta:0s (SBT),
ferro-electric random access memory(FRAM), dynamic random access memory(DRAM)
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(@ Dissolve A and Bin CHsCOOH. @ Dissolved C and CH3OCH:CH:0H.
@ Cool to room-temperature(RT) | |@ Cool to RT
| A . ]
3
Mix In Ultrasonic cleaner to form the stock solution
3

Dilution the stock solution with CH3OCH:CH:0H to
form the coating solution

¥

Spin coat to form wet film on substrate at
4000 rpm for 30 sec.

3

dry/fire at 400C, 10 min
L amnesling at 700°C, 1 hour in O2 ambient
’ (Ba,Sr)TiOs Film

repeat to prepare
multifayer film

a3 1 BST ¢ 33 Mz
Fig. 1 Schematic flow chart of preparation of BST fiim by
Sol~Gel method.
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Table 1 Process conditions of CMP equipment.

Table speed 60 rpm

Head speed 60 rpm
Down force 300 g/cm’
Slurry flow rate 90 ml/min

Polishing time 40 sec
Post-CMP cleaning Ultrasonic

C 6%1&01 p;mel

8l 2 G&P TechnologyAtel POLI-380 CMP Z#|.
Fig. 2 POLI-380 CMP equipment of G&P Technology
Company.
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Table 2 Removal rate and non uniformity as a function of
different slurry abrasive.
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Fig. 3 AFM substrate morphology and height profiles of
as-deposited films. (a) Before CMP, (b) After CMP
(slurry #A).
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Fig. 4 AFM substrate morphology and height prolise of 70
0°C and 1 hour annealed fim after CMP. (a) Silica
siurry (#B), (b} Alumina slurry #C), (¢) Titania
abrasive (1 wit%) added silica slurry (#D).
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Fig. 5 AFM 3D micrographs with before and after CMP
process. {(a) Before CMP of as-deposited film, see
Fig. 2(a). (b) After CMP of as-deposited fim, Silica
slurry #A, see Fig. 2(b). (c) Silica slurry #B, see Fig.
3(a). (d) Alumina slurry #G, see Fig. 3(b). (e} Titania
abrasives (1 wi%) added silica slurry (#D), see Fig.

3(c).
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Table 3 RMS and roughness as a function of slurry

abrasives.
Slurry abrasives | RMS (nm)| o Enness

(nm)

Before CMP 425 343

Si0. (#A) 353 2.83

After SO, (#B) 181 1.44

CMP AlQ; (#C) 2.98 226

TiO, (#D) 1.50 1.12
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