WAVEGUI DE FOR M CROMWAVE EXCI TATI ON OF PLASMA | N AN | ON

BEAM GUI DE An apparatus and nethod for providing a | ow energy,

hi gh current ion beamfor ion inplantation applications are disclosed. The
apparatus includes a nass anal ysis magnet (114) nounted in a passageway
(139, 202) along the path (129) of an io% beam a power source (174)
adapted to provide an electric field in the passageway (139, 202), and a
magneti ¢ device (170) adapted to proWBSIRAQNHI ti-cusped magnetic field in
t he passageway (139, 202), which may include a plurality of magnets (220)
nounted al ong at | east a portion of the passageway (139, 202). The power

source (174) SpAVEUIEROEMIERQWEVE S3ORTEHOR OF PRASMCINUA PORi de an

el ectron cycl otron resonance ong at least a portion of

t he passageway (139, 202). The nul t BEAMpGUIDEgnetic field nay be
superinposed on the dipole field at a specified field strength in a region
of the mass anal yzer passageway to interact with an electric field of a
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further i nclamametic dafideqd7@)3daptedfo provide dinmiti-casped amgnetiorfiedd inthet in a | ow
O Oy 1 O | ewey (155 203 whith Ay elude o pIirality 9f maghets (320) mounted along.

at least a portion of the passageway (139, 202). The power source (174) and the magnets

(220) may cooperatively interact to provide an electron cyclotron resonance (ECR)

condition along at least a portion of the passageway (139, 202). 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 analyzer waveguide (250) adapted to couple the electric field to the

beam plasma consistently along the length of the mass analyzer passageway (202) 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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