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FIG. 2

(57) Abstract: Techniques are disclosed for forming column IV transistor devices having
source/drain regions with high concentrations of germanium, and exhibit reduced parasitic res-
istance relative to conventional devices. In some example embodiments, the source/drain re-
] gions each includes a thin p-type silicon or germanium or SiGe deposition with the remainder
of the source/drain material deposition being p-type germanium or a germanium alloy (e.g., ger-
manium:tin or other suitable strain inducer, and having a germanium content ot at least 80
atomic % and 20 atomic % or less other components). In some cases, evidence of strain relaxa-
tion may be observed in the germanium rich cap layer, including misfit dislocations and/or
threading dislocations and/or twins. Numerous transistor configurations can be used, including
both planar and non-planar transistor structures (e.g., FInFETs and nanowire transistors), as
1 well as strained and unstrained channel structures.



WO 2012/088097 A3 |IIIWAL 00T 0O A O

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(88) Date of publication of the international search report:
26 October 2012



