JER R MAARFER) H55% el 20194 11 A

Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 55, No. 6 (Nov. 2019)

doi: 10.13209/j.0479-8023.2019.066

ST AP G R T Rl S A

RG2S ¥? Hiroshi lizuka® X F4&2 B e?2 kol

1. bR R 28 S T2 B8, JERT 102600; 2. Pk SRR & (LA RATR, L 201201;
+ BIE/E#, E-mail: zhx@pku.edu.cn

WE TR TR ik R U B 1D 2% b BT B v b B BTN — B, 8 B 1 e e B 2k Ak Y
18 B I A A R, AR TG 2 AR A e 14 220 et T B S S R B LA R o AR SO — i a4 o [ i %
BHETIHAT I 2% B Fi8 3 7 1 DR AR 9 T ik, AT DA T 52 5 I b 181 R 00 2% 55 1 (9 38 S U, SRR 4% 8 I8 3l Uy
AP o WFFEAR R, B TRz g )y ) AT DA O A o T T R B AR T, AT BEARAS R L A 221 A 4 5
(EEFEERL Y 27

KR FETRZID; 3D NAND; BTz shPul; MY 202tk

Active Ion-Trajectory Control at the Wafer Extreme Edge in Plasma Etch
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Abstract As the impedance of the conventional plasma etching system at the edge of the wafer is not consistent
with that at the center of the wafer, the movement trajectory of ions at the edge of the wafer is deviated and it is
difficult to meet the more stringent requirements on etching process uniformity and high aspect ratio. A method to
optimize the movement direction of edge ions by adjusting the impedance of the wafer edge is proposed which can
continuously and real-time adjust the movement trajectory of edge ions and control the direction of edge ions. The
results show that the direction of ion movement can be optimized to be perpendicular to the surface of the wafer,

the uniformity of the edge etch rate is optimized, and the vertical etching morphology is obtained.
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Fig. 2 Schematic and equivalent capacitance diagram of variable capacitance at wafer edge
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Fig. 3 Etch rate map of oxide at wafer edge under different impedance (a) and the simulation results of the shape of
the sheath layer and the direction of ion track under different impedance (b)
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Fig. 4 Relation between etching rate (fitting)
and different impedance
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Fig. 5 Relation between etching profile angle and different impedance
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Fig. 6 SEM cross section after etching under different impedance (radius is 147.5 mm)
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