Met hods and apparatus provide for form ng a sem conductor-on-insul ator
(SA) structure, including subjecting a inplantation surface of a donor
sem conductor wafer to an ion inplantation step to create a weakened slice
in cross- @gmﬂmNAﬁ@Mn APELIGATTIOX POBIISEIOUNTERYI®IE PATEX NEOGIORATIONGIREG OV hd g} OF

p T ke s T T e TR

o J ce V@b rn§9(ﬁ1tai AbliddfG@ms. t he

at | east one paraneter of the weake

weakened si43rhmtermtignal PgdisdatiooPateof X-NGay/ Y- axi

27 May 2010 (27.05.2010) PCT 2010/859367 A3
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HOIL 21/762 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/US2009/062531 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT.
(22) International Filing Date: HN, HR, HU, ID, I, IN, IS, JP, KE, KG, KM, KN, KP,
29 October 2009 (29.10.2009) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

English SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,

(26) Publication Language:
TZ, UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:

12/290.362 30 October 2008 (30.10.2008) ys (84) Designated States (unless otherwise indicated, for every
12/290,384 30 October 2008 (30.10.2008) us kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(71) Applicant (for all designated States except US): CORN- ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
ING INCORPORATED [US/US]; 1 Riverfront Plaza, TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
Corning, New York 14831 (US). ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK, SM,

(75) Tnventors/Applicants (for US only): CHEREKDJIAN, ﬁi) ﬁﬁﬂ{gg\?%ﬁ%g)ﬁ CL CM, GA, GN, GQ, GW,
Sarko [US/US]; 1432 Maysun Court, Campbell, Califor- i T ’
nia 95008 (US). CITES, Jeffrey S [US/US]; 22 Chelsea Published:
Drive, Horscheads, New York 14845 (US). COUIL-
LARD, James G [US/US]; 266 Westwood Knoll, Ithaca,

(72) Inventors; and

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

New York 14850 (US). MASCHMEYER, Richard O —  before the expiration of the time limit for amending the
[US/US]; 10287 Powderhorn Drive, Corning, New York claims and to be republished in the event of receipt of
14830 (US). MOORE, Michael J. [US/US]; 3131 Hick- amendments (Rule 48.2(h))

ock Road, Corning, New York 14830 (US). USENKO, 88) Dat s o . . .
e of publication of the international search report:
Alex [RU/US]; 22 Indian Pipe Court, Painted Post, New ®8) pubtieat ' l 5 Auguslz 2010

York 14870 (US).

(74) Agent: SCOTT, Steven J; Corning Incorporated, Intel-
lectual Property Department, SP-TI-3-1, Corning, New
York 14831 (US).

(54) Title: METHODS AND APPARATUS FOR PRODUCING SEMICONDUCTOR ON INSULATOR STRUCTURES USING
DIRECTED EXFOLIATION

(57) Abstract: Methods and apparatus provide for forming a semiconductor-on-insulator (SOI) structure, including subjecting a
implantation surface of a donor semiconductor wafer to an ion implantation step to create a weakened slice in cross-section defin-
ing an extoliation layer of the donor semiconductor watfer; and subjecting the donor semiconductor water to a spatial variation
step, either before, during or atter the ion implantation step, such that at least one parameter of the weakened slice varies spatially
across the weakened slice in at least one of X- and Y- axial directions.

wo 2010/059367 A3 I 0K 0 R 0O



