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In recent years, the single-crystal silicon carbide (SiC) attracts attention as a substrate of a power device or LED. The single-crystal

SiC becomes a substrate through various processing processes. At a back process, polishing process is needed. Conventionally, a

final polishing of single-crystal SiC was performed by loose abrasive grain polishing. However, the removal rate of polishing was

low. This was set to one of the causes of a cost rise of the single-crystal SiC wafer. In this research, the polishing examination

was performed using the advanced-type Loosely Held Abrasive (LHA) pad which is a polishing pad involving abrasive grains,

and water or a polishing lubricant containing the additive agent was supplyied in order to improve the polishing process. When

this process is introduced into polishing process of the single-crystal SiC, polishing process in a short time is attained and there

is possibility of a cost cut. It leads to the spread of future single-crystal SiC wafers.
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Fig.1. View of the LHA pad and SEM micrographs of the LHA

pad cross section
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Table 1. Component of polishing pad

Table 3. Polishing pad and fluid

Matrix resin
28 vol%

Polishing pad
LHA pad

Silica abrasive grain
26 vol%
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Fig.2. Aschematic of the polishing experimental setup

Table 2. Polishing conditions

Item Contents

Lapmaster LP-15

Polishing machine .. .
(Taisei lapping system)

Polishing pad size 300mm

s (60rpm)

Single crystal SiC 6H (0001)
10 x 10 x 0.26 mm (3 piece)
s (60rpm)

24.6 kPa (251gf/cm?)

1C1000 : 0.167 cm?®/s (10ml/min)
LHA pad : 0.0067cm’/s (0.4ml/min)

7200 s (120min)
SD#325

Platen revolutions

Work piece

Work piece size

Carrier revolutions

Polishing pressure

Fluid flow

Polishing time

Conditioner

Experimental | Polishing L .
Polishing fluid
number pad
1 IC1000 | Water + silica (250nm) 12.5w%
) 1C1000 HCI (0.1mol/1) + silica (250nm)
12.5w%
3 1C1000 KOH (0.1mol/l) + silica (250nm)
12.5w%
KMnO, (0.1mol/1) + silica (250nm)
4 IC1000
12.5w%
K,S,05 (0.1mol/1) + silica (250nm)
IC1
> 1000 12.5w%
6 LHA pad | Water
7 LHA pad | HCI (0.1mol/l)
8 LHA pad | KOH (0.1mol/l)
9 LHA pad | KMnO, (0.1mol/l)
10 LHA pad | KMnO, (0.1mol/l) + HCI (0.1mol/1)
T LHA pad KMnO, (0.1mol/l) + KOH
P 0.1moln)
12 LHA pad | K,S,0; (0.1mol/l)
13 LHA pad | K,S,0, (0.1mol/l) + HCI (0.1mol/1)
14 LHA pad | K,S,0, (0.1mol/l) + KOH (0.1mol/l)
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Fig.3. Correlation with removal rate and water flow
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Fig.4. Correlation with oxidation reduction potential and pH

Table 4. Oxidation reduction potential and pH of polishing fluid

Experimental number ORP (mV) pH
1 560 4.5
2 755 1.4
3 241 11.5
4 1016 5.4
5 266 52
6 565 5.0
7 648 1.3
8 166 12.8
9 1012 5.7
10 1382 1.2
11 735 133
12 361 6.2
13 137 1.5
14 40 13.0
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Fig.5. Correlation with removal rate and oxidation reduction Fig. 6. Correlation with surface roughness and oxidationreduction

potential-pH on loose abrasive. a.3D-graph; b. contour drawing potential-pH on loose abrasive. a.3D-graph; b. contour drawing
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Fig. 7. Correlation with removal rate and oxidation reduction

Fig. 8. Correlation with surface roughness and oxidation reduction
potential-pH on LHA. a.3D-graph; b. contour drawing

potential-pH on loose abrasive. a.3D-graph; b. contour drawing
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Table 5. Removalrate and surface roughness

Experimental Removal rate Surface
number nm/h roughness Ra

nm

! 117 1.43

2 232 0.54

3 167 1.57
4 250 0.53
> 183 0.62
6 217 0.63
7 150 1.06

8 200 1.35
? 450 0.35
10 400 0.59
1 100 0.83
12 67 0.48
13 34 0.44
14 50 1.07
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