1677025
‘ﬁb (AT 2RBEAFEME A
a V (I2)HRAEZNER A)EEHH: TWI6TT025B

Intellectual

pileas @S)2%8 : ¢ ERE 1082019 4% 11 A 11 &

Office

Q¥ EF L% 1 107120262 (22)®3% 8 @ FERE 103(2014) £04 A 03 B
(5D)Int. CL. : HO01L21/3065(2006.01)
(30)4& 4% : 2013/04/05 £ 61/809,246
2013/06/12 E 13/916,318
(TH®H A £ M % 23 (£ B) LAM RESEARCH CORPORATION  (US)

(72)5 88 A @ & B.oA % 4% SINGH.HARMEET (US) : 3 % 46 #7# LILL,THORSTEN (DE) ; K
ML F. % 4& VAHEDIL VAHID (US) ; Jk4% 4 3 3 %87 PATERSON,ALEX (US) ; #
B 3 ¥4 F TITUS,MONICA (US) : 44 & KAMARTHY,GOWRI (US)

(T4)RIEA @ Frig 2

(56) % Uk -

us 2006/0102286A1
FENE HRLE
W3k LA S E AR 36 3B B9 #£51 8

(54) % 7%
FE AR A 2 N IE A AR
(5T &

AP B GG F SR AR T R R RS o —E RSt GREN—REE P F
WERENRALTFERTFE - ZERAGMENT 85— % 5B TRAM - HMEA BT S LIk
BH O A AR DK LT BB M BT T E o SR AT ISR - AP 0 — R S
HHTHE  BORBFEVATFEPOTEEE - AXEFAT  ALFEPEATFHTE
B BBBMAEETFEOTT 0B ARBHMMEA - £RRFAY > SEERETTE T
BT TFEYE -

The embodiments disclosed herein pertain to improved methods and apparatus for etching a
semiconductor substrate. A plasma grid assembly is positioned in a reaction chamber to divide the chamber
into upper and lower sub-chambers. The plasma grid assembly may include one or more plasma grids having
slots of a particular aspect ratio, which allow certain species to pass through from the upper sub-chamber
to the lower sub-chamber. Where multiple plasma grids are used, one or more of the grids may be movable,
allowing for tenability of the plasma conditions in at least the lower sub-chamber. In some cases, an electron-
ion plasma is generated in the upper sub-chamber. Electrons that make it through the grid to the lower sub-
chamber are cooled as they pass through. In some cases, this results in an ion-ion plasma in the lower sub-
chamber.
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FABRICATION
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(53]

The embodiments disclosed herein pertain to improved methods and apparatus for
etching a semiconductor substrate. A plasma grid assembly is positioned in a reaction
chamber to divide the chamber into upper and lower sub-chambers. The plasma grid
assembly may include one or more plasma grids having slots of a particular aspect
ratio, which allow certain species to pass through from the upper sub-chamber to the
lower sub-chamber. Where multiple plasma grids are used, one or more of the grids
may be movable, allowing for tenability of the plasma conditions in at least the lower
sub-chamber. In some cases, an electron-ion plasma is generated in the upper

sub-chamber. FElectrons that make it through the grid to the lower sub-chamber are
F1H #H3IFGEHED
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cooled as they pass through. In some cases, this results in an ion-ion plasma in the

lower sub-chamber.
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