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21 & 4 Tk

Abstract

Recently, Chemical Mechanical Polishing(CMP) has become a leading planarization technique as a method for silicon
wafer planarization that can meet the more stringent lithographic requirement of planarity for the future submicron
device manufacturing.

The SOI(Silicon On Insulator) wafer has received considerable attention as bulk-alternative wafer to improve the
performance of semiconductor devices.

In this paper, the objective of study is to investigate Material Removal Rate(MRR) and surface micro-roughness
effects of slurry and pad in the CMP process.

When particle size of slurry is increased, Material Removal rate increase. Surface micro-roughness is greater
influenced by pad than by particle size of slurry.

As a result of AFM measurement, surface micro-roughness was improved from 27 ARms to 0.64 ARms.
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Fig. 1 Schematic diagram of Epi wafer.
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Fig. 2 Surface morphology of Etched wafer after
CMP(AFM, 2 am X2 pm)

Vl":ig. 3 Photography of 6DS-SP.
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Fig. 4 Schematic diagram of CMP(1, Spindle Head,
2. Pad, 3. Table, 4. Slurry, W.Wafer).

Table 1 Experimental conditions of CMP.

g 5 Polishing | Cleaning
Mixing ratio(DIW:Slurry) 10:1 -
Slurry
Flow rate(ml/min) 400 -
Down Force(psi) 1~6 1
Back Pressure(psig) 0 -14.7
Spindle Speed(rpm) 50 50
Table Speed(rpm) 50 50
Deionized Water OFF ON
Run Time(sec) 300 60
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Table 2 Slurrys and Pads used in CMP.

49z Pd | Shmy
A CIEGAL7355 FGL3900
B Suba 500 Syton
C IC 1000 FGL3900
D IC 1000 Syton
E IC 1000 ILD 1300
F IC 1400 FGL3900
9000
8000
7000
__ 8000
£
£ 5000
= 400
@ 0
gj 3000
2000
1000
0
A <] C D E F
Pad / Slurry

Fig. 5 Polishing rates for siurrys and pads.
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Fig. 6 Surface morphologies of Post-CMP(AFM, 2 um
X2 pm)
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Fig. 7 Surface roughness variation with Spindie speed.
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Fig. 8 Surface roughness variation with siurry and pad.

Fig. 9 Surface morphologies of Etched wafer after
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