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Via Contact and Deep Contact Hole Etch Process Using
"~ MICP Etching System
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ABSTRACT

In this research, the etching characteristics of via contact and deep contact hole have been studied using multi-pole
inductively coupled plasma(MICP) etching system. We investigated Plasma density of MICP source using the Langmuir
probe and etching characteristics with RF frequency, wall temperature, chamber gap, and gas chemistry containing Carbon
and Fluorine. As the etching time increases, formation of the polymer increases. To improve the polymer formation, we
controlled the temperature of the reacting chamber, and we found that temperature of the chamber was very effective to
decrease the polymer thickness. The deep contact etch profile and high selectivity(oxide to photoresist) have been achieved
with the optimum mixed gas ratio containing C and F and the temperature control of the etching chamber.
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Fig. 1. Schematic diagram of MICP.
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Fig. 2. Wafer structure.
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Fig. 3. Plasma density and electron temperature with various

RF power (a)plasma density and (b) electron tem-
perature.
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Fig. 4. Plasma density and electron temperature at various
pressure (a) plasma density and (b) electron tem-
perature.
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Fig. 5. Selectivity to PR with various CH,F, gas.
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Fig. 6. Etching characteristics with Bias frequency.
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Fig. 7. Etching characteristics with Source RF frequency.
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Fig. 8. Etching characteristics at various wall temperatures.
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Fig. 9. Polymer formation with wall temperature.
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Fig. 10. Etching characteristics with chamber gap.
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Fig. 11. Partial etch profile.

Fig. 12. Via contact profile.

3.7. Deep contact Etch
Source RF power frequency: 13.56 MHz, bias RF
power frequency : 4 MHz, chemistry C4Fs/CH,F,/CO/



Multi-pole Inductively Coupled Plasma(MICP)E ©]4-3} Via Contact @ Deep Contact Etch &4 4 11

Oxide
25um

: l"'——""—"'""—'l 1.um
Fig. 13. Etching profile of deep contact hole.

Ar oA A YR-LT & 2A8HA] aspect ratio”}
10:1 22| contactl*]deep contact hole etchE T3}
g AE 29 1390 e FEF contact etch
profileg WERAAIL PRAEH] 12: 10]%44& RS
o} PR X8 ¥ facet A4 A neckF2Y
polymer A A F5F E<lo] Hasjr}.

4. 4 =

MICP Etching system2 ©]-8$+ deep contact hole
etch= B4 ZE2$E2E ¥3ste Y plasmaE §
/33t source RF power: 1700 W, bias RF power:
1500 W, 34 43 : 9 mTorroll 4] aspect ratio 10: 155
9] Oxide 2.5 umF7|oll 4] %% 3 contact hole etch
profile® 12:10]¢¢] 298] (oxide to PRy E& F
AT} Etch time ©] 5718l w2l Polymerd4do] 2
o] & A& MMs7] et vhg vl 2x 24
3} 0, plasmaE E3+ polymer 54} WR|of E3)4<]
Z& FlsAt.

1. Brian, C. “Glow Discharge Processes”, John Wiley &
Sons, 1980.

2. Lieberman, M. A. Lichtenberg, A. J. “Principles of
Plasma Discharges and Materials Processing”, John
Wiley & Sons, Inc., 1994.

3. Coburn, J. W. “Plasma Etching and Reactive Ion
Etching”, American Institute of Physics, Inc., 1982.

4. Popov, O. A. “High Density Plasma Sources”, NOYES
PUBLICATIONS, 1995.

Journal of KSSET Vol. 2, No. 3, 2003



