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Abstract — In this study, the characteristics of amorphous silicon etching for the formation of gate electrodes have
been evaluated at the variation of several process parameters. When total flow rates composed of Cl,/HBr/O, gas mix-
tures increased, the etch rate of amorphous silicon layer increased, but critical dimension (CD) bias was not notably
changed regardless of total flow rate. As the amount of HBr in the mixture gas became larger, amorphous silicon etch
rate was reduced by the low reactivity of Br species. In the case of increasing oxygen flow rate, etch selectivity was
increased due to the reduction of oxide etch rate, enhancing the stability of silicon gate etching process. However, gate
electrodes became more sloped according to the increase of oxygen flow rate. Higher source power induced the increase
of amorphous silicon etch rate and CD bias, and higher bias power had a tendency to increase the etch rate of amor-
phous silicon and oxide.
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Table 1. Split conditions for matrix test

Pressure  Source Power  Bias Power Gas Ratio
= S54E 371 S 7 7 FEie] AlEE ESITh iﬁﬂi t 1 3mT 300 W 30W 20HBr/50C1,/20,
3t 1,000A, B2 A2 25004, 7239 gjgo] sAF o R 2 6 mT 450 W 45w 35HBr/35Cl,/20,
wEoizl WA AR A7 &1 S5 71w A, B A 3 omT 600 W 60W  S0HBr20C1y20,
Table 2. Process results from matrix test
Recipe _ Etch rate (A/min) ' Selecti'vity
Amorphous Silicon Oxide to oxide

1 3 mT/300 W/30 W/20HBr/50C1,/20, 1820 71 25.6

2 3 mT/450 W/45 W/35HBr/35C1,/20, 1977 113 17.5

3 3 mT/600 W/60 W/50HBr/20C1,/20, 2005 135 14.8

4 6 mT/300 W/45 W/50HBr/20C1,/20, 1617 70 23.1

5 6 mT/450 W/60 W/20HBr/50C1,/20, 2374 183 12.9

6 6 mT/600 W/30 W/35HBr/35C1,/20, 2042 27 75

7 9 mT/300 W/60 W/35HBr/35C1,/20, 2013 113 17.8

8 9 mT/450 W/30 W/50HBr/20C1,/20, 1800 17 105.8

9 9 mT/600 W/45 W/20HBr/50C1,/20, 2398 96 24.9
sfetgst M47d ®M1E 20094 28
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Fig. 2. Trends of etch rate under the variation of etching parameters;
(a) etch rates of amorphous silicon and (b) etch rates of ther-
mal silicon oxide.
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Fig. 4. Dependence of gate profile on oxygen flow rate.
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Fig. 3. Dependence of thermal oxide etch rate on O, flow rate at dif-
ferent gas conditions.
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Fig. 5. Effect of source power on CD bias and end-of-point (EOP) time.
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