2008/088669 A8 I} 1110 00 010 0O 0 0

A sem conductor structure is provided, which includes

mul tiple sections arranged al ong a | ongi tudi na

Preferably, the sem conduct or

axi s.

structure conprises a
(2INTEREAHOBAL @PPINMIQN\HJHIEHEIDHMDEB @HE PATENTICOORERANTQN TREATY (PCT)

opposite ends of th ;
core having a flrsdizéﬁggﬁ
(19) vs%}ﬁh %ﬁgﬁect
II A0

eIttFSréaQingioL ‘

em conduct or

preferably

axi s throuWh the m ddl e
=) 0 0 0O

(43) International Publication Date P CT (10) International Publication Number
24 July 2008 (24.07.2008) WO 2008/088669 A8

(51) International Patent Classification: 1870 Baldwin Road, Unit 46, Yorktown Heights, NY
HOIL 29/06 (2006.01) B82B 3/00 (2006.01) 10598 (US).

B82B 1/00 (2006.01) (74) Agent: GROLZ, Edward, W.; Scully Scott Murphy &

P P.c., 400 Garden City PI Suite 300, Gard
(21) International Application Number: CrifSSf;\rI’Y 161’530 (USZ)‘I en My Haza, Stite SUL, Larden
PCT/US2008/000006 ¥ ’
(81) Designated States (unless otherwise indicated, for every

(22) International Filing Date: 2 January 2008 (02.01.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/622,358 11 January 2007 (11.01.2007) US

(71) Applicant (for all designated States except US): INTER-
NATIONAL BUSINESS MACHINES CORPORA-
TION [US/US]; New Orchard Road, Armonk, NY 10548
Us).

(72) Inventors; and

(75) Inventors/Applicants (for US only): APPENZELLER,
Joerg [DE/US]; 55 Entrance Way, Valhalla, NY 10595
(US). GUHA, Supratik [US/US]; 569 Millwood Road,
Chappaqua, NY 10514 (US). TUTUC, Emanuel [RO/US];

(34)

kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BR, BW,BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: SEMICONDUCTOR NANOSTRUCTURES, SEMICONDUCTOR DEVICES, AND METHODS OF MAKING SAME

20
2 2 %
20C

(57) Abstract: A semiconductor structure is provided, which includes multiple sections arranged along a longitudinal axis. Prefer-
ably, the semiconductor structure comprises a middle section and two terminal sections located at opposite ends of the middle section.
A semiconductor core having a first dopant concentration preferably extends along the longitudinal axis through the middle section
and the two terminal sections. A semiconductor shell having a second, higher dopant concentration preferably encircles a portion of
the semiconductor core at the two terminal sections, but not at the middle section, of the semiconductor structure. It is particularly
preferred that the semiconductor structure is a nanostructure having a cross-sectional dimension of not more than 100 nm.



sections. A sem conductor shell having a second,
hi gher dopant concentration preferably enci rcI es a
portion of the sem conductor core at the two

sections, W@ 20087088669 A8l IMH!HHHIHIItlliHIIIIIIHJIIIIIIIH|I1|HIIII|IIII|II|II|||II|||I|I||I|I|I|||II||I|||II|
—sem—eeﬁd-ue{—ehs-t—ﬁue{—uﬁe—kt—hs—p-&ﬁ—aﬂ—&ﬁky—pﬁa—eﬁﬁed—

that the sem conduct or st r ucture is a nanostructure
DeclaraviAgr Buetdss- s ectional d | menS1PBYich! not more than
asjfgﬁp 1’s entlt ement to apply r and be grante with international search report
paie R” A7(i0) (48) Date of publication of this corrected version:
as to the applicant’s entitlement to claim the priority of the 5 February 2009

carlier application (Rule 4.17(iif)) (15) Information about Correction:

see Notice of 5 February 2009



