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According to one embodiment, a substrate processing method includes providing a substrate containing
Siraised features, depositing a conformal film on the Si raised features, and performing a spacer etch process
that removes horizontal portions of the conformal film while substantially leaving vertical portions of the
conformal film to form sidewall spacers on the Si raised features, the performing including a) exposing the
substrate to a plasma-excited first process gas consisting of Hy gas and optionally an inert gas, and b)
exposing the substrate to a plasma-excited second process gas containing 1) NF3, Oy, Hp, and Ar, i1) NF3,
0,, and Hy, 1i1) NF3 and O, iv) NF3, O,, and Ar, v) NF3 and H», or vi) NF3, H,, and Ar. The method further
includes removing the Si raised features while maintaining the sidewall spacers on the substrate. The

removing may be performed using steps a) and b).
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(FPoCERiAats ] RIEER AR )50k
[ 3£ &$0A44%% ] METHOD OF SIDEWALL IMAGE TRANSFER

[eEsc ] HRE—BEHED » — TR RS | BB R A SIS
3 TERESEST A LR — R © BT —RRR B AR - Rl
IR K T804 L EIR B B % (BT o B0 » LA S5 S
EIRRREEIRIE T a) R R B B AR
SRS » P PR B L R LIS M R B4R - D) BRI
BN EEAEHE—E AR %E  HEARAH) NF, - 0, HflAr »
i1) NF; ~ O.f1H; > 111 ) NF;f1O, > iv ) NF; ~ O f1Ar > v) NF;HIH, » 3¢vi) NF; ~
HLRIA © 32075 — 35 0 2 R o 325 S R P LRI S A A 2%
SRR - 2R h s BT 68 5 B FIb) AT -

[ 3232 ] According to one embodiment, a substrate processing method includes
providing a substrate containing Si raised features, depositing a conformal film on the
Si raised features, and performing a spacer etch process that removes horizontal
portions of the conformal film while substantially leaving vertical portions of the
conformal film to form sidewall spacers on the Si raised features, the performing
including a) exposing the substrate to a plasma-excited first process gas consisting of
H, gas and optionally an inert gas, and b) exposing the substrate to a plasma-excited
second process gas containing 1) NF;, O,, H,, and Ar, i1) NF;, O,, and H,, ii1) NF; and

0O,, 1v) NF;, O,, and Ar, v) NF; and H,, or vi) NF;, H,, and Ar. The method further

B 1H > 42 HEHRER)
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includes removing the Si raised features while maintaining the sidewall spacers on the

substrate. The removing may be performed using steps a) and b).
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