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Abstract

NtNPPY HLEBSF (high low emitter back surface field) solar cells which have N*N high
low junction in the emitter as well as N"’PPJr BSF cells were designed and fabricated by using
(111) oriented P type Si wafers with the resistivity of 10 Q-cm and the thickness of 13-15 mil.
Physical parameters (impurity concentration, thickness) at each region of Ntept and NtNept
cell were made equally through same masks and simultaneous process except N region of
HLEBSF cell to investigate the high low emitter junction effect for efficiency improvement.

Under the light intensity of 100 mW/cm?, total area (active area) conversion efficiency
were typically 10.94% (12.16%) for N*PP* BSF cells and 12.07% (13.41%) for N*N pp*
cells. Efficiency improvement of NTNPPY cell which has high low emitter junction structure
is resulted from the suppression of emitter recombination current and the increasement of
open circuit voltage (Voc) and short circuit current (Ish) by removing heavy doping effects
occurring in N7 emitter region,
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ARAAN A AHE FE ge mop LxVa
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N*PP* cell (S—1) N*NPP* cell (E—1)
V ([Volts)
I(mA) J(mA/cm?) IJ(#A/em?) 1(mA) J(#A/fem?) [.J(#A/em?}
0.10 0. 485 280. 34 5.636 1.0x10°* 0.578 —0. 548
0.15 0.752 434.68 6.075 2.3x107° 1. 329 0.284
0.20 1. 00 578.03 6. 360 5 1x107° 2.948 1.0€1
0.25 1.23 710.98 6.567 11.0x107* 6. 358 1.849
0.30 1.49 861. 27 6.758 22.8x107 13.179 2.578
0.35 1.79 1, 034. 68 6.942 69.0x10°° 39. 884 3.686
0.40 2.2 1,271.67 7.148 0. 305 176. 3 5.172
0.45 3.2 1,849.7 7.523 1.50 867 6. 765
0. 50 6.3 3,641 6 8.200 6.7 3,873 8. 261
0.55 14.0 8,092. 4 8.999 25 14, 451 9.578
0.60 25.7 14, 855.5 9. 606 60 34, 682 10. 454
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Fig. 9. The current-voltage characteristic curves
of E-1 cell measured under two different

incident power about 100 mW/cm?®,

F2004 N'PP* Hx gl AFELEL T (HH
of eHak E&)ol 10.94%, Ter (2B E AT shadow
HHg A FA FFdA A £F) 7L 12.16%
2 v, N'NPP* A Eol At 7 o 12.07%,
Ters 7} 13.41% 2 N'PP* Az Eol uld] HF 10% ©
o] EENAE vk N'PNP* Ax o 5444
N'PP* #Hx 9 &g stebu|el 5 (F. F=78.0(%), Vo

100mW/cm?
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(%)) 7} oha ol H gz EFslm AuA(V, =
0.585(V)) & <+&kA & ([,,=46.16(mA)) 7} 24 Z7}
#7) dffolch F.Fe 74 Yooz N ogZe
4pqlo g ola) Mz|e] Wadzjdte] the ErbaF Asizm
*871‘5101111 Voot Ian e MA L ollnjy] ododel H
.E AAG x5 gAFUR 2arl(J)E ¥
5| sl 9 4 (oF 1.4x10°) Ut 7] wFal Aoz 7}
5ot

V. #
dubd ejof Al of vl

E. (heavy doping effects) & otHd &
A BAgAst Fa2g o

3

g ejojol 4 veht H.D.
o 2715 F7h4

48k olalch 2 E=Rdlde

olv|el +2&F N'NZAAHZ Hefz el siglo
B. S.F. (back surface field) -3 343 N*NPP* &
#| ok alnbAl N*PP* Azlg A Azt KA

olmle] Fzol 9% H.D.E. AA o #& M &3
£ xatslodel F AAEY dAHF EAolA L NPPY
A9 dxst PAFHL 27| (J,=7.74X10 A/
cm?) & N*PP* A2 (Jo=1. 11uA/cm?) ol B]8f 1.4x
100 iab3 Fo] Elow, olg A=zl oulg 725
2AAY Felz eplaz g oely cdede] H D.E.

axdor MAAZ Aufolrt

& =4 ool A
Fol et Asdoz Ay dHuFe
=
=2

e
7} 9 N*NPP+ AA o HFEEF (7,0—12.07%,
Nerr=13.41%) & N*PP* A2 (7,,=10. 94%, 7Terr =

12.16%) ol ®l3) 10% o4 F7hA 7k N'N 24 A
gt ollelg] dodelid AgRAe)st L EEEEN g

=0.553(V), 1,n—43.96 (mA)) el w]al, F.F(77.3 AHzAL U AT EHAKE HAA s Fob o, of
E:3 2. AzE A5 £§ shebe|g E(UAEA Y 1 100mWem®, AMI)
Table 2. Efficiency parameters of fabricated cells (under AM1, 100mW/cm?).
parameter
cells Ve (V) Lon(mA) Jan(mA) | Jo(eA/em?) F.F{(%) R, Ness Jear
s—1 0. 557 42.75 24.53 1.65 77.4 0.15 10. 57 11.74
s=2 0. 555 43.29 24.99 1.05 78.5 0.10 10. 88 12.09
s-3 0. 548 43.02 24.83 2.10 77.8 0.15 10. 59 11.77
N*PP* s—4 0.553 45.31 26. 15 0.50 78.3 0.15 11.33 12.59
s—=5 0. 556 45.18 26. 08 0.54 77.9 0.15 11.29 12.54
s=6 0. 550 44.23 25.53 0.83 78.1 0.10 10.97 12.19
ave 0. 553 43.96 25.35 L 78.0 0.13 10. 94 12.16
E-1 0.590 46.50 26.88 5.53x107* 77.3 0.40 12. 26 13.62
N N E-2 0. 580 45.72 26. 43 1.02x107* 77.2 0. 40 11. 83 13.15
NNEP E-3 0. 585 46. 25 26.73 7.50x10"* 77.5 0.35 12.18 13.47
ave 0.585 46. 16 26. 68 7.74x107* 77.3 0.37 12.07 13.41
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