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Table 1 HIT solar cells parameters settings

BH p-a-Si i-Si

(Buffer layer) n-c-Si
JEJE (nm) 1-40 5 2x10°
N1 11.9 11.9 11.9
LSRR (eV) 3.9 3.9-4.05 4.05
AR5 ) (e V) 1.8 1.82-1.12 1.124
HF AT BR(EV) 1.74 1.82-1.12 1.124
HHPWEEE (em™®)  2.5x10% 2.5x10%°  2.846x10"
BHMAEEE (cm™)  2.5x10% 2.5x10*°  2.685x10"
BT R (em? Vs 5 20 1107
FIEBHECEm*V's™) 1 5 424.6
ZEBIKE (cm™)  1x10°-1x10% 0 0
i A5 54K S (em ™) 0 0 1x10'
B HOEE (ems™) 1x107 1x107 1x10’
2 NG (cm ™) 1x107 1x107 1x107
JZEE (gem™) 2.328 2.328 2.328
<
EE%@CE);%[Q%@( 0 0 0
(cm”s ™)
S g y
L/\ﬁkﬁAﬁ’EAﬁ%%ﬂz 0 0 0
(cm”s™)
HIEEGRH 0 0 0

*2 EBERBSSHKE

Table 2 Amorphous silicon defect states parameter settings

A K A S R p-a-Si (méjwm
FERER (eV) 0.035 0.03
KZFEEG BEEE (cmPeV) 1x10%! 1x10%!
A RES TR (cm?) 1x107"7 1x107"7
KA FARPAI (em?)  1x107° 1x107"

FREREE (eV) 0.068 0.05

K BEEE (cmPev) 1x10? 1x10°"
WY RA W TESEIE (cm?) %107 1x107%
25 FUF IR (cm?) 1x107"7 1x107"7
RASE (cm™eV) 1.8x10" 2.5%x10'
_ IE(HRER (eV) 1.2 1.12
KT W o
4 FRdEZE (eV) 0.22 0.08
T MW (em)  1x107° 1x10™
it 4% AT SRR T (em?) 1x107" 1x107%%
RAHE (cm™eV) 1.8x10" 2.5%10'
N IE{HRERE (eV) 1.1 1.02
it 3=y .
s FrUEZE (eV) 0.22 0.08
TR TR (em)  1x107 1x107
HATURRMEI (cm®)  1x107° Ix107"

s AT 1) 0 B A5 B0 0B Dl TR SV 1 A, R
AHEA 10" em eV, (AR 5 A S R A B
EAH .
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Figure 1 The influence of P layer dopantconcentration on solar
cells performance.
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Figure 2 The influence of P layer thickness on the solar cells per-
formance.
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Figure 3 When D;=1x10"> cm™, the influence of buffer layer’s
band gap on the J-V curve.
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Figure 4 When E,=1.37 eV, the influence of density of interface
state on the J-V curve.
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Figure 5 When E,=1.62 eV, the influence of density of interface
state on the J-V curve.
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Figure 6 When D;=1x10" cm™, the influence of band mismatch on
the open circuit voltage.
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Figure 7 When E,=1.37 eV, the influence of density of interface on
the openci-rcuit voltage.
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Figure 9 The influence of front and rear surface recombination ve-
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Figure 10 The influence of interface recombination on open circuit
voltage.
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Figure 11 The influence of density of interface state on open circuit
voltage.
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Figure 12 The influence of valence band mismatch on the interface
carrier concentration and open circuit voltage.
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Analysis of the influence of buffer layer on p-a-Si/n-c-Si
heterojunction solar cells

BAI XiaoYu', GUO QunChao, LIU Qin, PANG HongJie,
ZHANG YingQing & LI HongBo

Shanghai Solar Energy Research Center, Shanghai 200241, China

The influence mechanism of buffer layer on HIT solar cells is researched by AFORS-HET and MATLAB. First, P
layer’s condition is optimized, result shows that high doping, thin thickness P layer should be chosen. Buffer layer
have a twofold effect, the influence on density of interface state, and the energy band offsets between with crystalline
silicon. Through calculation and simulation with AFORS-HET and MATLAB, it is found that when the density of
interface state increases, the density of recombination center would increase, then open circuit voltage decreases.
When the band mismatch increases, the interface minority carrier concentration would decline, open circuit voltage
then improves. The influence of buffer layer on short circuit current and fill factor is small, but P layer’s condition
has a relative bigger influence on them.

p-a-Si/n-c-Si heterojunction solar cells, buffer layer, density of interface state, energy band offsets
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