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(54) Title: TRANSISTORS WITH HIGH CONCENTRATION OF BORON DOPED GERMANIUM

FiG. 1C

(57) Abstract: Techniques are disclosed for forming transistor devices having source and drain regions with high concentrations of
boron doped germanium. In some embodiments, an in situ boron doped germanium, or alternatively, boron doped silicon germanium
capped with a heavily boron doped germanium layer, are provided using selective epitaxial deposition in the source and drain re-
gions and their corresponding tip regions. In some such cases, germanium concentration can be, for example, in excess of 50 atomic
% and up to 100 atomic %, and the boron concentration can be, for instance, in excess of 1E20 ¢cm ™, A buffer providing graded ger-
manium and/or boron concentrations can be used to better interface disparate layers. The concentration of boron doped in the ger-
manium at the epi-metal interface etfectively lowers parasitic resistance without degrading tip abruptness. The techniques can be em -
bodied, for instance, in planar or non-planar transistor devices.



WO 2012/087581 A3 |IIIWAK 00T 00O S A

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARTIPO (BW, GH,
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, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

(88)

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))

Date of publication of the international search report:
7 September 2012



