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Effect of RF Etch Conditions on Metal Contact Resistance
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Abstract - The resistances of metal2 contact to metall and poly Si are checked by various RF etch conditions in
terms of pre-cleaning. The changes of resistance are evaluated by statistical analysis method(SAS) for the AC hias
power, coil power and RF target. The contact area on poly Si is shown by TEM image and the distributions of
contact resistance according to RF etch target and RTP are investigated. The RTP groups have larger variations
than normal RF etch targets. When the RF etch target becomes lower and coil power becomes higher, the
resistances of metal2 contact to metall and poly Si have lower contact resistance. But the condition of AC bias
power did not satisfied low metal? contacts resistance for metall and poly 351 simultaneously. The R-square of
ststistical analysis was 0.98 for resistances of metal2 contact to poly Si and 0.87 for resistances of metal2 contact

to metall.
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Table 1 Experimental conditions
AC bias | coil power | RF 2z}
ne power [W] [W] target [Al
1 100 100 250
2 100 500 250
3 500 100 250
4 500 500 250
5 300 100 100
6 300 100 400
7 300 500 100
8 300 500 400
9 100 300 100
10 500 300 100
11 100 300 400
12 500 300 400
13 300 300 250
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Fig. 1 Metal2 contact to poly 81 contact resistance difference
according to RF etch target and RTP
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Fig. 2 TEM images of metal2 contact to poly Si
according to RTP
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Table 2 Expermental results
poly Siel | # 1 &5l

AC bias| coil |RF 42+ EIES =1keis

no | power | power | target | Al 2 2L | A 2 &9
[w] (W] [A] BEAY HEAY
[ohm] [ohm]

1 100 100 250 192.01 7.09
2 100 500 250 226.47 736
3 500 100 250 276.22 757
4 500 200 250 21151 6.98
S 300 100 100 141.71 7.19
6 300 100 400 495.61 7.60
7 | 30 | s0 | 100 13194 7.13
8 300 500 400 235.78 7.22
9 100 300 100 118.38 7.35
10 500 300 100 13543 7.18
11 100 300 400 250.23 8.15
12 500 300 400 413.96 7.60
13 300 300 250 245.07 7.25
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difference according to RF etch conditions
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