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A Global Planarization of Interlayer Dielectric Using Chemical
Mechanical Polishing for ULSI Chip Fabrication

Hea-do Jeong *

ABSTRACT

Planarization technique is rapidly recognized as a critical step in chip fabrication due to the increase in
wiring density and the trend towards a three dimensional structure. Global planarity requires the preferen-
tial removal of the projecting features. Also, the several materials i.e. Si semiconductor, oxide dielectric
and aluminum interconnect on the chip, should be removed simultaneously in order to produce a planar
surface. This research has investigated the development of the chemical mechanical polishing(CMP)
machine with uniform pressure and velocity mechanism, and the pad insensitive to pattern topography
named hard grooved(HG) pad for global planarization. Finally, a successful result of uniformity less than
5% standard deviation in residual oxide film and planarity less than 15am in residual step height of 4 inch
device wafer, is achieved.
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Table 1 Overall roadmap of ULSI devices

Year 1992 1885 1998 201 2004
Featwre gize(um) 03 0.3 0.2 0.18 0.)2 0.10
Gate/chip___ | 3WK | 800K T M 10M M
Biis/chip
- DRAM 16M M 256M 1G 4G 166
- SRAM o 16M 64M 256M 16 4G
(Chip size(mm’)
~ Logic/ ¢ processor | 250 400 600 600 1000 1250
- DRAM 182 200 320 500 700 1000
(Wafer digmeter(mm) | 200 200 200 - 400
Defect density
(defectsfeat) 01 0,05 0.03 0.01—] 0,004 ) 0.002
No. of interconnect 3 | 45 5 56 | & | 67
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Fig.2 Schematic of planarization for interlayer dielectric
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Fig.3 Conventional chemical planarization techniques
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Fig. 5 8i0, film thickness deviations by using of sub
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Fig. 6 A conventional polishing machine for silicon substrate
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Fig. 7 Schematic of developed CMP machine with uniform
pressure and velocity mechanism

Fig. 8 View of developed CMP machine for uniform surface
removal
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Table 2 Experimental conditons

. Developed CMP machine
Eccentyic motion Rotation Radiua 10mm
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- Hard(polyamide)/soft(polyurethane)
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Video microscope OVMI00NM [Olympus
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Fig.12 Specifications of hard grooved pad
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Fig.16 One example of planarization using a soft
CMP pad
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