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Development of Next-Generation High Efficiency Crystalline Si Solar Cells
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Heterojunction back contact (HBC) structure solar cells have been developed utilizing the technology of
back contact structure solar cell ‘BLACKSOLAR’ which has already been on the market, and that of the
amorphous silicon film deposition which has been built up through the development and commercialization of
thin film solar cells. HBC structure solar cells enable a high conversion efficiency with a high short circuit
current because of no shadowing of light by front surface electrodes, and also a high open circuit voltage by
applying the heterojunction between crystalline silicon and amorphous silicon, which makes an excellent
passivation. Sharp developed HBC solar cells applying its accumulated leading technologies in the
development and commercialization history of solar cells, and as a result, the high conversion efficiency of
25.1% was achieved.
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Fig.1 Design concept of Heterojunction Back Contact
structure cells.
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Fig.2 Structure of Heterojunction Back Contact structure cells.
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Fig.3 Fabrication process of Heterojunction Back Contact
structure cells.

7L, C2 I X B A S (n B, s
(100)) ZHW72o AT A4 ALz 2 NZHE LB
ATGA AT A=V REITHE, RO, Fiizr LT
LRI 7Oy F AT, 7O E TV
VROLy F 2 7X@ %A X077 AF ¥ RIR
WML L7z 512, ROz ) —=r 7 TH & HEi
BMTHEZRET 7ELVZ 7 A¥Y 2% PECVD (Plasma
Enhanced Chemical Vapor Deposition) #I12& D), 7=
NOZMIEE L 720 HEDOTELT 7 AT T VI
OWTW, pROT7TENT 7 AT Ty nBIOTENVT 7
AyVayvE, BlklizNy—=rr7at A z0 K
L7285 Bl L CHIR ORI L 7z Z6HE o 7
ENT 7 AL Ay IR IR R L 7, B
HOTELVT 7 AV ay EiZiZar sy s NEwREIEK
L, SR 7ELTZ 7 AV 3y EREBRICHRICIT L
2o SINHOER T ZRBIROERCIE, Yy —7
PMBCERLCTE Ny 7 av ¥ 7 MG VO
EEAHL, BROBKEr, HESmNREEICH L.

2.3 HBCtILDI-ViFEAIE

BIEL7ze VISR LC, I-VEREOME 24T 5720 -V
HWEIZOWTHEBIZ, Ny 7 ar ¥ 7 Mk Vo,
b CER SN B 2GR Lice Ny 2 ar v 7 b
HEDOX IV Z2HWHEY 2—) [BLACKSOLAR

Ti&, SMT (Surface Mount Technology) & FFiEit5s 3
HEEFMBH ST WD Y, KBFIZH1T 5 HBC
W VOFMMTYH, ZOSMT O 2w CHlE %
fiolzo ZOFEMTIE, BAITRT LI EVIEZTL
FTYTNVDOT) VMM — MCEEEESR, LD
BHUIEE Y — b ORI E S 15 SMT D8l %
WBHELTOL ) BRREDED 5,

koL HEA v —axr T ay (BVElEE
D) OFIHE LTHHTE 5720, )L & EE
EDBDA N VAT HEN, ORI IVITH
MAHANVAZBRTE D,

A VEF—axr T avORBENIKE L % DHOTHES
IR TE, I-VEEICBU A2 KT (FF.)
ZETE D,

cRNIIA Y E =R T Y a  DEDOEER R EE (4
Yy —atxrva vy ) BT LLENEL,
A7 —=ax2aryXy FIZEDVELEY -7 A
R=ZAQA (fr¥—=a%xraryXy NOWHEET
REFEMETTLHHE) 2R TX %,

EiE

ZIE

TEILIFASI

[

TR —k

X4 SMT %R 7=8IE OBIREX
Fig.4 Schematic configuration of SMT concept.
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Fig.5 I-V characteristics of HBC cell.
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Table 1 I-V parameters of the HBC structure cell.
Jee Vee Efficiency
No. (mA/cm? (mV) FE. (%)
1 41.7 736 0.819 25.1
2 42.0 729 0.820 25.1

Note. Aperture area: 19.3mm x 19.3mm (3.72cm?).
Measured at AM1.5, 1000W/m?, 25°C by JET
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