Panasonic Technical Journal Vol. 60 No. 1 May 2014 29

BN E24.7 % DHITE A B & D P38

Development of HIT® Solar Cell with Conversion Efficiency of 24.7 %
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Abstract

High efficiency HIT" solar cells have been developed to improve the conversion efficiency of solar modules and reduce the
Balance Of Systems (BOS) cost. Carrier recombination loss and resistive loss account for a large part of the total loss in the HIT® solar
cell. Defects in the heterosurface are the main factor for recombination, and new processes to passivate these defects enable a
reduction of more than 25 % in the surface recombination velocity. Other new processes enable a reduction of more than 25 % in the
resistive loss. Combining these processes enables a conversion efficiency of 24.7 % in the research and development stage. That
conversion efficiency has been confirmed to be the world’s highest (as at February 2013) for a practical-sized (over 100 cm?) silicon
solar cell.
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Fig. 1 Schematic illustration of HIT® structure
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Fig. 2 Loss analysis of 23.7% efficiency HIT® solar cell
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Fig. 3 Improvement of surface recombination velocity

31

ol

3.3 EEROER

22 TR X ), HITYKBEEMICB W T TELV T
7 AV 3 VEOEGUL, WHHEEDOL L 2 DTV
EHEVIBELSITELZ 7 AV Y 2V idHITFRIE
HWIZERWAY, 20— F TROORBEZRO7-9121F,
HLREOBEENSLETH L. EH 5328 THRRT
ENT 7 AT A OPBEYEICHEOE, HEBREREE
DODRBELZITo72. TOMRIZEY, ThETOLKD
EHHEED S H, BLZF14 %KM TE .

FIEE S, BVERD Y — MR ZIET 5720
12, BHEEDTOF ) TRBEESEL 25 L) R%
2TV, BoN-EWERD Y — Mk TTICE BRI
5=V OFEF T o 8BICA 7Y — VEIRIRED /<
FGA—%, BERHFEORIFHICL > T, £EBOFET AN
7 MbZEBRTLIENTEL IhBIZLY, &0
WHHEED I B, BX 212 %2 K TE 2. HaRIC,
BShBROWHELRT

120

= EEAER
= 100 5 LUEER
F = =

é 1o% ICL 2=
ﬁ 80 14% { FEnz7z
i syar
®  60f IC&BemE
ﬁ a0l 100%
= 74%
E L
@ 20

0

HERT HER

B4R K OYE

Fig. 4 Improvement of resistivity
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& DIrr. 100.0 mW/cm2
MIrr. 99.9 nmW/cm2
Ref. Device No
036-2002
Cal. Val. of Ref.
125.83 [mA atl00mW/cm2]
Scan Mode
Isc to Voc

ST

BB5[  AISTIC & % HIT"™ A by o ith o 3 5 4% S
Fig. 5 I-V curve of HIT" solar cell confirmed by AIST
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Table 1 Comparison of I-V characteristics
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THANER [%] 23.7 247 +3.8%
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Fig. 6 Temperature coefficient of HIT® solar cells and other

silicon-based solar cells
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