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ABSTRACT 

SiGe as source/drain (S/D) and channel materials have been used in pFETs and will continue to enable future advanced 
pFETs technology. With the aggressive shrinkage of device dimensions and S/D contact areas, contact resistance in S/D 
plays a more and more important role in performance enhancement in next-generation transistors. The methods of 
advanced implantation techniques followed by thermal or laser annealing have been reported to achieve a high active 
doping concentration and a low contact resistivity. However, strain relaxation caused by implantation damages as well 
as the difficulty of controlling the local temperature in microstructures during laser annealing is the main concerns. In-situ 
doping technique has the advantages of selective growth, damage minimization, and high activation efficiency. Using the 
co-doping technique with in-situ growth, we have realized a sub-10-9 Ω-cm2 contact resistivity. The theoretical value of 
contact resistivity in extremely high doping levels was also calculated. To investigate the thermal behavior, an interface 
reaction mechanism was proposed and was further verified. 
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