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A Sudy on Ashing Effects of Atmospheric Plasma
for the Cleaning of Flat Panel Display
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ABSTRACT

This study shows the improvement of PR-Ashing rates in semi-conductor process using Atmospheric Plasma. Taguchi
method is used to improve Ashing rates of photo-resist that is spread on the surface of a wafer. Improvement of Ashing
rates is acquired through the decision of the effective factors and suitable combination of the factors. The results show
the contribution rate of each factor and the effectiveness of Plasma for PR-Ashing process in this system.
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Fig. 1. Measuring Instrument.
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Table 1. Control factors and levels
Level
Control Unit
factors 1 2 3
N2 LPM 160 180 200
o2 LPM 3 4 5
SF6 LPM 3 4 5
Voltage Step 18 19 20
Interval mm 1 2 3
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Table 2. Noise factors and levels

. Level
Noise factors
N 1 N 2 N 3
Measurement point left center right
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Table 3. Experimental results using orthogona array table

Repeat 1 Repeat 2
N1 N 2 N 3 N1 N 2 N 3

NO

1254.1| 1340.8 | 1242.4 | 1267.7 | 1263.1 | 1239.8

1107.4 | 1110.0 | 1117.3 | 1234.5| 1238.8 | 1447.0

1097.0| 1132.1 | 1129.0 | 1102.1 | 1117.1 | 1091.1

1084.7 | 1036.4 | 1031.0 | 1044.6 | 1056.6 | 1041.8

1237.2 | 1241.8 | 1347.7 | 1229.2 | 1255.0 | 1366.1

1075.8| 1035.7 | 1027.5 | 1102.6 | 1138.8 | 1105.4

1647.9| 17279 | 1695.4 | 1536.3 | 1517.2 | 1568.0

1666.5 | 1589.5 | 1534.4 | 1462.4 | 1373.1 | 1461.2

O[N] W|N|PF

1867.6 | 2039.6 | 1817.5 | 2018.4 | 1720.4 | 1609.6

=
o

1377.4|1282.8 | 1588.2 | 1322.7 | 1410.0 | 1441.9

=
=

1585.6 | 1453.2 | 1362.8 | 1513.1 | 1509.5 | 1523.5

=
N

1387.5|1438.3 | 1495.9 | 1372.1 | 1453.5 | 1294.0
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1134.2 | 2267.0 | 2262.3 | 1558.9 | 1742.2 | 1863.6

=
N

1648.0 | 1548.2 | 1704.2| 1605.4 | 1701.6 | 1710.9

=
a1

2035.4 | 1914.7 | 1991.3 | 1816.3 | 1761.2 | 1712.9

=
(]

2045.2 | 2412.6 | 2535.9 | 1744.4| 1942.8 | 1494.0

[Eny
~

1886.4 | 1734.6 | 1945.9 | 1792.5| 1705.5 | 1623.6

=
[ee]

1817.3| 2025.0 | 1682.3 | 1411.5| 1655.3 | 1709.8
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Table 4. S/N ratio in each experiment
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Table 6. Comparisons of optimization results

initial condition optimal condition

SIN ratio 63.2546 65.6827

NO. S/N ratio NO. S/N ratio
1 62.0533 10 65.2308
2 62.8863 1 64.9670
3 64.5409 12 61.5352
4 63.4419 13 62.1173
5 64.3479 14 64.1343
6 60.4135 15 65.7186
7 65.3945 16 64.3649
8 60.6588 17 60.9147
9 63.5540 18 62.9366

Table 5. S/N ratio according to the change of factor

level contri-
factor | level 1 | level 2 | level 3 | delta| bution
SIN ratio|S/IN ratio|S/N ratio (%)
N2 63.77 62.98 63.12 | 0.78 | 14.72
02 63.44 63.20 63.22 | 024| 453
SF6 63.32 63.10 6345 | 0.35 6.6
Voltage | 61.28 63.70 64.89 |3.61| 6811
Interval | 63.33 63.43 6311 | 032| 6.04
S/N
L~ — -
63 Te—— e
63 / e
o 1v 2 3 1 2 3 level

Fig. 2. Main effects plot for SN ratio.
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