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A magnetron especi al | y advant ageous’. for l.ow pressure pI asiha sputteri n%“'jc')’r
sust ai ned sel f-sputtering having r=duced area but full target coverage. The
magnetoc NonzsbaRles an outer pole face surrounding an inner pole face with a
gap therebetween. The outer pole of the magnetron of the invention is

smal l er than that of a circular nmagnetron simlarly extending fromthe
center to the periphery of the target. Different shapes include a
racetrack, an ellipse, an egg shape, a triangle, and a triangle with an arc
conformng to the target periphery. The small shape al | ows hi gh power
densities to be applied tABSARAGRAFAIHE BHSCROFEIRECt ual |y bei ng sputtered.

Prefera p t IS greater than

t hat prgéﬁt%p% Egb‘% e%Obg@? R ﬁg@n@%’ rovr-[ggéé\?several advant ages
in high- deHSAwagaé@&fr@spaawwﬂvhﬁwgeow@oﬂ 1BWEStEsar: ﬁhénﬁ&"ﬁm&uﬁﬁ@bﬁed

sel f-sputtering of copper and sputtering of alum num titanium and

ot her rsustainedself- emu@eldgbmssmd@secﬁmb\utcfu&ttargetmex@g& fffm mazmtron However ,

at | east r tit ottom.coverage i S I o edfo rrber
pressure%lugq‘—goainogg i?e{ag SRS &1 &% eépo%ﬁl‘?? ?ﬁ@p g e'F?Bul °be RF

bi ased &fergpdid b1 the thagaaratof (he SveMyeit kDM Ith@\Waat s cﬁ@maeﬂaagﬁ@edﬂ ons of
the netal _of 20% and greater with lonly the use of capacitive power coupling

and carsiplabuedensitg Bom dhn entsg o 8 reFipberyof fh@éﬁrgzswmr@tﬁbms iElHds@ an

aspect rra@étl'a%koin glhpsc an egg shape, a tnangle and a triangle w1th an arc conforming to the

target periphery. The small shape allows high power densmes 'to be applied to the area of
the target actually being sputtered. Preferably, the magnetic flux produced by the outer pole
is greater than that produced by the inner pole. Thé asymmetfy provides several advantages
in high-density plasma sputtering. The invention allows Sustailhed self-sputtering of copper
and allows sputtering of aluminum, titanium, and other metal ét reduced pressures down to
at least 0.1 mithTorr. However, at least for titaniﬁm, bottom gi:ovcrage is improved for
higher chamber pressures. For some metals, the pedestal bearing the wafer should be RF
biased to a limited degree. The invention allows ionization fraictions of the metal of 20% and
greater with only the use of capacitive power cou_piing and can produce bottom coverage of

greater than 25% in a hole having an aspect ratio of 5.
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