CONFORVAL DOPI NG VI A PLASVA ACTI VATED ATOM C LAYER DEPGSI TI ON AND CONFORMAL
.FI LM DEPGSI TI ON ABSTRACT Di scl osed herein are nethods of doping a
patterned substrate in a reaction chanber. The nethods may include form ng
a first conformal filmlayer which has a dopant source including a dopant,
and driving sonme of the dopant into the substrate to forma confornal
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adsorption-limted | ayer, and rjiﬁ&gsg hﬁﬁasﬂ sor bed dopant precursor to
formthe dopant source. Al so di are apparatuses for doping a
substrate which may include a reaction chanber, a gas inlet, and a
control |l er having machi ne readabl e code including instructions for

operating the gas inlet to introd precursor into the reaction
chanber so that it is adsorbed, a$u§$1ﬁggggttions for reacting the adsorbed
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The methods may include forming a first conformal film layer which has a dopant source
including a dopant, and driving some of the dopant into the substrate to form a conformal
doping profile. In some embodiments, forming the first film layer may include introducing a
dopant precursor into the reaction chamber, adsorbing the dopant precursor under conditions
whereby it forms an adsorption-limited layer, and reacting the adsorbed dopant precursor to
form the dopant source. Also disclosed herein are apparatuses for doping a substrate which
may inciude a reaction chamber, a gas inlet, and a controller having machine readable code
including instructions for operating the gas inlet to introduce dopant precursor into the
reaction chamber so that it is adsorbed, and instructions for reacting the adsorbed dopant

precursor to form a film layer containing a dopant source.
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