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Process Characteristics by Pattern Size in CMP Process of BLT Films

Sang-Hun Shin, Woo-Sun Lee”
Department of Electrical Engineering, Chosun University

Abstract - In this work, we first applied the chemical mechanical
polishing (CMP) process to the planarization of ferroelectric film in order
to obtain a good planarity of electrode/ferroclectric film interface.
BissLaysTisOr (BLT) ferroelectric film was fabricated by the sol-gel
method. However, there have been serious problems in CMP in terms of
repeatability and defects in patterned wafer. Especially, dishing & erosion
defects increase the resistance because they decrease the interconnect
section area, and ultimately reduce the lifetime of the semiconductor.
Cross-sections of the wafer before and after CMP were examined by
Scanning  electron  microscope(SEM).  Process  characteristics  of
non-dishing and erosion were investigated.
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2 AdAME 4-inch PYTY/SI dold Yol ZE BLTE =ZA7AT 7
& HoSOsH02(1:4), D,OHF (DHF;10:1), de-ionized water (DIW) 43
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HEZ7] o] W2 o3y HYAL SEM (Scanning electron microscope)
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] CMP parameter CMP process conditions
Wafer Si0s pattering wafer (0.4, 0.8g)
Pad c-1400™
Slurry Silica shurry
Slurry flow rate 90 ml/min
Head speed 50 mm
Down Force 100, 200, 300 gf/crt
Table speed 50 mpm
Polishing time 30 sec

<E 1> CMP 23 =2
<Table 1> Process Conditions of CMP.
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TEOS

Planarization of dewce pattern

METAL METAL

TEOS
Overpolished device pattern
*Material selectivity due to slurry

*Lineven pressure distribution due
to different materials

Dishing & Erosion generation
*Accelerated abrasive effect
*{Cavitation effect due to abrasives

<22! 1> Dishing 2} Erosion & HFILIE
<Fig. 1> Mechanism for generating dishing and erosion.
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<Fig. 2> SEM image of cross-section in SiO; patterning
wafer.

19 32 BLTHY AZRE 3% o8 ¥4 549 33874 8d0 3
g4 2 PAdgol wA% BLTHHe 39dd SEM(Scanning electron
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{Fig. 3> SEM image of cross-section in BLT films after CMP.
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