Met hods and structures are provided for formation of devices, e.g., solar
cells, on substrates including, e.g., lattice-msnmatched materials, by the
use of aspect ratio trapping (ART) and epitaxial |ayer overgrowh (ELO. In
general, (1) PERNABIONAS meﬂhc:Aﬁm@ @dﬁmmﬁmfmtm PARMENE OGERARION 1REL d @ car)

T 8 e TR e S S B 2 '@ﬁﬁlmmﬁlulmﬂﬂhMﬂll@l|M||i||ﬂ@hn|||M|ﬂ|ﬁ|iﬂi||”9

I n a maskl ng ¥\
o g ch i I ﬁl%tl(ﬁlalslql%ﬁ&'iQOE Number

sem conduct or rraterl a1§ A f| rst |ay
sen conduc {43y Inteamagipnah Puliligation ®aterri smaxdgaded to t q’ibtﬁﬁ

materi al , i 25MN\danekd0lh @H0H2Q19: first pgpgni ng. Th

t hi ckness sufficient to extend above a top surface of the maskl ng Iayer A
second (lfsﬁylﬁtrématm;ul fllent ARLKGES. the second g GONHURTRT AR AhRbwavd SsidnlF R
on the firstubayenvosand owerL sab.ol®@est) a port fon, of Girdb@iiBskd, Bgerh, AYL 030794235
vertlcatlmg[;lﬁg thaﬁ ﬁﬁp‘%ca‘i’inﬁuﬂlﬁerf' rst layer is @giseater than a lateral growth
rate of the ayer Nd ac1db@oad74 9" @M Destodked s@les LNBs SREBAG A AYEH- dSy

greater })I}a q % ci)al grow h rate of the secpndorkigy@tion available): AE, AG, AL, AM,
2 ternational Filing
18 Septermber 2009 (18.09.2009) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(25) Filing Language: English 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,

(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
61/098,597 19 September 2008 (19.09.2008) US NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU; SC, SD,
61/099,074 22 September 2008 (22.09.2008) US SE, 8G, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
61/104,466 10 October 2008 (10.10.2008) US TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant (for all designated States except US): AM- (84) Designated States (unless otherwise indicated, for every
BERWAVE SYSTEM CORPORATION; 13 Garabedi- kind of regional protection available): ARIPO (BW, GH,
an Drive, Salem, NH 03079-4235 (US). GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(72) Inventors; and TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

(75) Inventors/Applicants (for US only): FIORENZA, James ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
[US/US]; 26 High Street, Wilmington, MA 01887 (US). MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
LOCHTEFELD, Anthony [US/US]; 121 Littlencck TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
Road, Ipswich, MA 01938 (US). BAIL, Jie [CN/US]; 49 ML, MR, NE, SN, TD, TG).

Technology Drive, Unit 31, Bedford, MA 03110 (US). .

PARK, Ji-so0 [KR/US]; 136 Pelham Street, Apt. 1, Fublished:

Methuen, MA 01844 (US). HYDRICK, Jennifer — without international search report and to be republished
[US/US]; 46 Hunt Road, Kingston, NH 03848 (US). LI, upon receipt of that report (Rule 48.2(g))

Jizhong [CN/US]; 54 Meadow Run Road, Bordentown,

NJ 08505 (US). ZHIYUAN, Cheng [CN/US]; 247 Sandy

Pond Road, Lincoln, MA 01773 (US).

(54) Title: FORMATION OF DEVICES BY EPITAXIAL LAYER OVERGROWTH

(57) Abstract: Methods and structures are provided for formation of devices, e.g., solar cells, on substrates including, e.g., lattice-
mismatched materials, by the use of aspect ratio trapping (ART) and epitaxial layer overgrowth (ELO). In general, in a first aspect,
embodiments of the invention may include a method of forming a structure. The method includes forming a first opening in a
masking layer disposed over a substrate that includes a first semiconductor material. A first layer, which includes a second semi-
conductor material lattice-mismatched to the first semiconductor material, is formed within the first opening. The first layer has a
thickness sufficient to extend above a top surface of the masking layer. A second layer, which includes the second semiconductor
O material, is formed on the first layer and over at least a portion of the masking layer. A vertical growth rate of the first layer is

greater than a lateral growth rate of the first layer and a lateral growth rate of the second layer is greater than a vertical growth rate
of the second layer.
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