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High Efficiency Back Contact Si Solar Cell
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We have investigated a newly designed high efficiency Si solar cell. It is called back-
contact type or rear-contact type of the solar cell, because it has no electrode on the
front surface. To get better surface passivation property, we applied the double layer
SiNx (DLSIN) to the front surface. On the other hand, it was found that SiO, layer
was more suitable than SiNx layer for the rear surface passivation. Furthermore, we
studied the design rules suitable for the screen-printing method, and found that the
ratio of the p+ diffusion region width to the pitch, i.e. the junction ratio should be fixed
to roughly 70%. In addition to these results, optimizing the firing process and the Ag
paste, we obtained the prospect of the mass-production of high efficiency solar cell with
comparable cost to the conventional solar cell.
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Fig. 1  Schematic configuration of Si solar cell.
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Table 1 Main parameters used for the device simulation.
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Fig.2  Calculated conversion efficiency of solar cell as a

function of SRV.

DITIFE DD TRWEHHHEHE, ThbbEboD
TEMIOFRE Sy > N—=2 3 VHPRETHLI L%
RLTWh, EoT, AIZVRIZTHIEZFDOLI %
BRI Sy S N—= 3 YRS NS A, IOV TG
L7z,

ISR IESYN RN OVAL SO E I TVAS IS PR B
T, SBIRTOBERILIZL B ) oV BLED L < H
WHENL, LPLGAS, 72Ez2idCzrz—DE9H
GIRIA MY 2= NOWE, SR TORERIL T T2 A
E 7 W DIETEBELIEIIR D, A DERIZBNT
b, BEBLEICL > Ty R=Y gy Lz T
TEEbOTE T s L2 6N o720 L L%
P, oA ITBBRILED FIZAPCVDIZ X B2 a VR
b2 FEfE L 72 2 J@ER{LiE (DLSIO,) TIXEM-7
ISy I N—varhBEbhnbsZ e R L. —HT,
D) arEEIC L B RE/NY PR=T g VIZDonT
AADOIFEEL 75 XA~ CVD ) a v ZALEDJE
i (n) L8y I R=2 a3 L OBREIEHLTh
D, BITROE W) a3 EEIZEE 1 oD
NBZEEMELTVDEY, FADFERIZBNTY, &
)2 Y BALEDIRITRE 1 DM IIAHE R R0
b, V)3 VELEOEITEREEZ NS E 2 DI -
Tt aWHEL, BIFR3U EoEEiFEy ) v
L TIZZ DD TR ZERH /Sy ¥ RX—2 3 Y955
NAHZEDHERTEIz. RBITIE 2 BERLEE, JEH#n
DFE7e B HIEZALIE (SLSIN) B L OB L 75 X
TEALEORERERE ML) 2L o> T8y I N—Ta vl
72Cz20 2= \DITALTI5 A4 LHERREERL TV,
2REBALIED 1 (IR E L, SRR a8
LIED 1 IR D B\ F 72, MO EILFRm /S
INR=Tark LToOYY) a gL ELEORE
BEZOWT BIF R 2 HE L T0aY 3%, SHOM
R TCIE T a v EILED /Ny Y R— Y 3 VHEE

350 T r T .
e—

300 % éf

_ 250 % t
- : 0
o ]SO ’ i .? ............ -|
F100 % | . _ % |
5 % % o % -
DLSiQ SLSiN ML SLSiN

(low n) (high n)

3 2ERR{LEE, EERERILER BEE sILUSER
RRLRETCERE/NY IN=2 32 0L7Cz2Tz—/\D
17240 LAERER

Lifetime measurements of Cz wafers passivated with
DLSIO,, SLSiN (low n), ML and SLSiN (high n).
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Illuminated I-V characteristic of the experimental
95mm x 95mm solar cell with Cz wafer, fabricated
by photolithography method and evaporated
electrodes.
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Calculated conversion efficiency of solar cell as
a function of pitch of diffusion regions under the
condition that the junction ratio, which is the ratio of
the p* diffusion width to the pitch, is fixed to 64%.
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Table 2 Photovoltaic performances of solar cells, which are
fabricated by screen-printing method.
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