United States Patent

US009214584B2

(12) (10) Patent No.: US 9,214,584 B2
Yang et al. 45) Date of Patent: Dec. 15, 2015
(54) SOLAR CELL, METHOD FOR 4341918 A * 7/1982 Evansetal. ................ 136/249
MANUFACTURING DOPANT LAYER, AND 4,608,452 A * 8/1986 Weinberg et al. ... 136/261
5,609,694 A *  3/1997 Asai ...coe.... ... 136/255
METHOD FOR MANUFACTURING SOLAR 6,130,380 A * 10/2000 Nakamura .......... ... 136/255
CELL 8,129,614 B2* 3/2012 Walukiewicz etal. ....... 136/261
8,134,217 B2* 3/2012 Rimetal. .. ... 257/431
(75) Inventors: Youngsung Yang, Seoul (KR); Yongduk 8,580,599 B2* 11/2013 Rim etal. . 438/59
Jin, Seoul (KR); Manhyo Ha, Seoul 8,647,911 B2* 2/2014 Smith ... 438/57
2)- ' ; 8,709,853 B2* 4/2014 Komatsuetal. .........c.... 438/71
(KR); Juhwa Cheong, Seoul (KR) 2008/0092944 Al*  4/2008 Rubin .............. .. 136/252
. 2008/0314447 Al* 12/2008 Walukiewicz et al ... 136/261
(73)  Assignee: LG ELECTRONICS INC., Seoul (KR) 2009/0020156 Al*  1/2009 Ohtsuka ctal. ............... 136/256
2009/0173373 Al* 7/2009 Walukiewicz et al ... 136/244
(*) Notice: Subject to any disclaimer, the term of this 2010/0154883 Al* 6/2010 Komatsuetal. ........... 136/256
patent is extended or adjusted under 35 30100700 K1 112010 Abbottetal. 136255
ott et al. ...
US.C. 154(b) by 355 days. 2011/0056532 Al* 3/2011 Ravietal. ...... .. 136/244
2011/0162703 Al* 7/2011 Adibietal. ... ... 136/256
(21)  Appl. No.: 13/611,995 2012/0009721 A1*  1/2012 Abbott et al. ..ccoccccovvn. 438/72
2012/0073650 Al* 3/2012 Smithetal. ..... ... 136/258
(22) Filed: Sep. 12, 2012 2012/0171799 Al* 7/2012 Rimetal. ....cccoovvrvnnnnen 438/59
2012/0260989 Al* 10/2012 DeLuca ......ccccocvvuenenne 136/261
(65) Prior Publication Data (Continued)
US 2013/0298974 Al Nov. 14,2013
OTHER PUBLICATIONS
(30) Foreign Application Priority Data
Gee J M et al.: “Emitter Wrap-Through Solar Cell”, Proceedings of
May 11,2012 (KR) eeoevevieiecenenne 10-2012-0050314 the Photovoltaic Specialists Conference. Louisville, May 10-14,
1993; New York IEEE, US, vol. Conf. 23, May 10, 1993, pp. 265-270,
(51) Int.CL XP010113396.
HOIL 31/18 (2006.01)
HOIL 31/0352 (2006.01)
HO1L 31/068 (2012.01) Primary Examiner — Earl Taylor
e e itorney, ent, or Firm — Dentons
(52) U.s.l 74) Attorney, Ag Fi D USLLP
CPC ....... HOIL 31/03529 (2013.01); HOIL 31/068
(2013.01); HOI1L 31/18 (2013.01); HOIL
31/1804 (2013.01); YO2E 10/547 (2013.01) (57) ABSTRACT
(58) Field of Classification Search
USPC oo 438/87, 98, 519,527  Inamethod of manufacturing a solar cell includes forming a
See application file for complete search history. dopant layer by doping a dopant of a first conductive type and
a counter dopant of a second conductive type opposite to the
(56) References Cited first conductive type to a surface of a semiconductor sub-
US. PATENT DOCUMENTS strate. Her.e, a doping amount of the counter dopant is less
than a doping amount of the dopant.
3,471,924 A * 10/1969 Tles ..ccccoovvvvvvveiiiniivninns 438/57
3,966,499 A * 6/1976 Yasuietal. .. . 136/206
4,053,918 A * 10/1977 Fletcheretal. ............... 136/255 18 Claims, 9 Drawing Sheets

100
24 204 202
[ ]
22/‘\:{0\.':0. 3 0Abd OO RE L0 0.6 38% B0 OOl ._QI.‘_Z;,.:. o "-91:61.1.[*),':‘{'?,?" A 20
A 10
30— o0 ) o'i". R R R D R LR R R e ol'.. RN 'i'.o.::‘e .(:-b 1) 30
/_
34 302 304



