20097111667 A8 | I 000 0 010 OO A0

<

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION
00 O P

(10) International Publication Number

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

11 September 2009 (11.09.2009) WO 2009/111667 A8
(51) International Patent Classification: (74) Agent: CHOIL, Changhoon; Varian Semiconductor
HOIL 31/042 (2006.01) HOIL 21/265 (2006.01) Equipment Associates, Inc., 35 Dory Road, Gloucester,
MA 01930 (US).

(21) International Application Number:
PCT/US2009/036236 (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(22) International Filing Date: AO. AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

> March 2009 (05.03.2009) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

(25) Filing Language: English 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,

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

(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
61/033,873 5 March 2008 (05.03.2008) Us NZ, OM, PG, PH, PL, PT, RO, RS, RU;, SC, SD, SE, 8G,
61/095,674 10 September 2008 (10.09.2008) Us SK, SL, SM, ST, SV, 8Y, TJ, TM, TN, TR, TT, TZ, UA,
12/397,596 4 March 2009 (04.03.2009) Us UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant (for all designated States except US): VARI- (84) Designated States (unless otherwise indicated, for every
AN SEMICONDUCTOR EQUIPMENT ASSO- kind ofregional pl"OleCliOl’l available): ARIPO (BW, GH,
CIATES [US/US]; 35 Dory Road, Gloucester, MA GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
01930 (US) ZW), Furasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

(72) Inventors; and ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(75) Inventors/Applicants (for US only): BATEMAN, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
Nicholas, P.T. [US/US]; 55 Pasture Road, Reading, MA OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
01867 (US). GUPTA, Atul [IN/US]; Arbella Drive, Bev- MR, NE, SN, TD, TG).
erly, MA 01915 (US). HATEM, Christopher, R. .

Published:

[US/US]; 169 Monsignor O'Brien Highway, Unit 515,
Cambridge, MA 02141 (US). PAPASOULIOTIS, —  with international search report (Art. 21(3))
George, D. [US/US]; 135 Laconia Circle, North Andover,
MA 01845 (US). MAYNARD, Helen, L. [US/US]; 291
Haverhill Street, North Reading, MA 01864 (US).

(88) Date of publication of the international search report:
10 December 2009

[Continued on next page]

(54) Title: ESTABLISHING A HIGH PHOSPHORUS CONCENTRATION IN SOLAR CELLS

110
1
101 13 112

— 102
Emitter 103
———————————————————————— \\ 120
100
Base 104 \Jﬁ
106
FIG. 1

(57) Abstract: Methods of controlling the diffusion of'a dopant in a solar cell are disclosed. A second species is used in conjunc-
tion with the dopant to modify the diffusion region. For example, phosphorus and boron both diffuse by pairing with interstitial
silicon atoms. Thus, by controlling the creation and location of these interstitials, the diffusion rate of the dopant can be con-
trolled. In one embodiment, a heavier element, such as germanium, argon or silicon, is used to create interstitials. Because of the
presence of these heavier elements, the dopant diffuses deeper into the substrate. In another embodiment, carbon is implanted.
Carbon reduces the number of interstitials, and thus can be used to limit the diffusion of the dopant. In another embodiment, a
lighter element, such as helium is used to amorphize the substrate. The crystalline-amorphous interface created limits diffusion of
the dopant into the substrate.
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