
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
26 September 2013 (26.09.2013) WIPOIPCT 

(10) International Publication Number 

WO 2013/141917 A1 

(51) International Patent Classification: 
H01L 31/042 (2006.01) H01L 31/18 (2006.01) 
H01L 31/0236 (2006.01) 

(21) International Application Number: 
PCT/US2012/070711 

(22) International Filing Date: 
19 December 2012 (19.12.2012) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
13/429,138 23 March 2012 (23.03.2012) US 

(71) Applicant: SUNPOWER CORPORATION [US/US]; 77 
Rio Robles, San Jose, California 95134 (US). 

(72) Inventors: SWANSON, Richard M.; 24700 Voorhees 
Drive, Los Altos, California 94022 (US). BUNEA, Marius 
M.; 2058 Eucalyptus Court, Santa Clara, California 95050 
(US). SMITH, David D.; 426 N. Milton Avenue, Camp­
bell, California 95008 (US). SHEN, Yu-Chen; 983 Asilo-
mar Terrace #5, Sunnyvale, California 94086 (US). 
COUSINS, Peter J.; 515 Bay Road, Menlo Park, Califor­
nia 94025 (US). DENNIS, Tim; 1032 VZ CR 2309, Can­
ton, Texas 75103 (US). 

(74) Agents: VINCENT, Lester J. et al.; Blakely Sokoloff 
Taylor & Zafman LLP, 1279 Oakmead Parkway, 
Sunnyvale, California 94085 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, 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, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, 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). 

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

(54) Title: SOLAR CELL HAVING AN EMITTER REGION WITH WIDE BANDGAP SEMICONDUCTOR MATERIAL 

250- -200 

< 
l> 

0\ 

Tf 

O-

N-type Silicon 

Hole 
Barrier 

v. E conduction 
• - Fermi level 

v. 
FIG. 2 

Wide Bandgap 
Semiconductor 

E valence 

i-H o 
CJ 

(57) Abstract: Solar cells having emitter regions composed of wide bandgap semiconductor material are described. In an example, a 
method includes forming, in a process tool having a controlled atmosphere, a thin dielectric layer on a surface of a semiconductor 
substrate of the solar cell. The semiconductor substrate has a bandgap. Without removing the semiconductor substrate from the con­
trolled atmosphere of the process tool, a semiconductor layer is formed on the thin dielectric layer. The semiconductor layer has a 
bandgap at least approximately 0.2 electron Volts (eV) above the bandgap of the semiconductor substrate. 


