SEM CONDUCTOR PROCESS CHAMBER ELECTRCDE AND METHOD FOR MAKI NG THE SAME

ABSTRACT; OSURE Di scl osed is a system for processing

sem conmemmmm&E t hrough pl asnma et ching operations. The systgz INQ! 2002
process chanper i ncl udes a support chuck for hol ding the sem conduct or
waf er and a ‘A" of RF power sources. In another case, the systemcan be
configured such that the electrode is grounded and the pair of RF
frequencies are fed to the support chuck8(bottom el ectrode). The system
therefore includes an electrode that is positioned within the system and
over the sem conductor wafer. The el ectrode has a center region) a first
surface and a second surface. The first surface is configured to receive

processi ng gases from t hat j s ext ezeal to t system and flow t he

source

processi ng gases intofﬂwmggr PCESSLBAMBER & J:.BGEROREs a plurality
of gas feed holes that are continuously c | ed to a corresponding
plurality of electrode opeﬁ%mmpngogw@&%ﬁﬂﬁ@ﬁrng di ameters that
are greater than gas feed hole dianeters of the plurality of gas feed

hol es. The plurality of el ectrgdesppeor oFsTREDSOoqimEed to define an

el ectrode surface that is defined over a wafer surtace of the sem conductor
wafer. The el ectrode surface assists in increasing an el ectrode plasma
sheath area in ddddvsedoiscasysterd £d7i frocdsbingi @ Semidohidgon Mafert theowghf plasma
surface, thereby increasing the ion bonbardnent energy over the wafer

Wi thout § ncétesd Beerhtths P ITAE ¥stetMak &Yprocess chamber that includes a support chuck for

holding the semiconductor wafer and a pair of RF power sources. In another case, the
system can be configured such that the electrode is grounded and the pair of RF
frequencies are fed to the support chuck (bottom electrode). The system therefore
includes an electrode that is positioned within the system and over the semiconductor
10 wafer. The electrode has a center region, a first surface and a second surface. The first
surface is configured to receive processing gases from a source that is external to the
system and flow the processing gases into the center region. The second surface has a
plurality of gas feed holes that are continuously coupled to a corresponding plurality of
electrode openings that have electrode opening diameters that are greater than gas feed
15  hole diameters of the plurality of gas feed holes. The plurality of electrode openings are
configured to define an electrode surface that is defined over a wafer surface of the
semiconductor wafer. The electrode surface assists in increasing an electrode plasma
sheath area in order to cause a shift in bias voltage onto the wafer surface, thereby
increasing the ion bombardment energy over the wafer without increasing the plasma

20  density.
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