METHOD AND SYSTEM FOR M CROMAVE EXCI TATI ON OF PLASMA | N AN

| ON BEAM GUI DE An apparatus and nethod for providing a | ow energy,
high current ion beamfor ion inplantation applications are disclosed. The
apparatus includes a mass anal ysis nmagnejy (114) nounted in a passageway
(139) along the path (129) of an ion bean(128) a power source (174)
adapted to provide an electric field in the passageway (139), and a
magneti c device (170) adapted to provide a nmulti-cusped magnetic field in

t he passageway (139), which may incl%ﬁgigggggrallty of magnets (220)
nounted al ong at | east a portion of t geway (139). The power source
(174) and the magnets (220) nmay cooperatively interact to provide an

el ectron cycl otron resonance (ECR) condition along at Ieast a cortion (234)
of the passagMEREQD AND SYSEEM FOR MICROWANEJRECTTATION @ ASMA IN AN
superi nposed on the di pol e fleld ah;$¥%§§g¥ﬁa§¥%fleld strength in a region
of the mass anal yzer passageway to an electric field of a
known RF or microwave frequency for a given |low energy ion beam The

invention further conprises a nmass anal yter wavegui de (250) .adapted to
coupl e the el ect rAn appagites Mmmmmmﬁowmtmqw%tl%be%@n ength

of the mass ana wa | the ECR
condi tion. TH&! Pﬁé@ﬁ?&bﬁ%& n% Q’EE‘E%" r?gg&%%nqﬁﬁ J%%nggﬁﬁgw thin a
mass anal yzefnagtd@@ha) rReMed ita ﬁds@igéwiﬂﬂ%)@l%x@ﬂm}@ﬂl (120) Gfamrien béatrt(t2s), t he

I ntroduction of externall ﬁggenerat ed plasma.. The .invention fur%{t)er I ncl udes

a met hod (30@power sorise (Fithadapisd t%@mdeaﬁﬁlﬁpﬁﬁréﬁtd ip the papsageveaydl
| npl ant ati o nm%ﬁl%ctti% '&w@é(l"’ﬁj Adoﬁt%d ?d“pﬁo%ﬁe é %ﬁtﬁ@&sﬁéd flgr¥e fieMin the

passageway (139), which may include a plurality of magnets (220) mounted along at

least a portion of the passageway (139). The power source (174) and the magnets (220)
may cooperatively interact to provide an electron cyclotron resonance (ECR) condition
along at least a portion (234) of the passageway (139). The multi-cusped magnetic field
may be superimposed on the dipole field at a specified field strength in a region of the
mass analyzer passageway to interact with an electric field of a known RF or microwave
frequency for a given low energy ion beam. The invention further comprises a mass
analy¥er waveguide (250) adapted to couple the electric field to the beam plasma
consistently along the length of the mass analyzer passageway to thereby improve the
creation of the ECR condition. The invention thus provides enhancement of beam
plasma within a mass analyzer dipole magnetic field for low energy ion beams without
the introduction of externally generated plasma. The invention further includes a method
(300) of providing ion beam containment in a low energy ion implantation system, as

well as an ion implantation system.
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