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Fig.1 Equivalent circuit for the two-diode model
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Fig.2 Dark I-V curve with the different regions
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Fig.3 Dark I-V curves for hetero-junctions with various atom-
ic hydrogen treatment times
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Table 1
model with various hydrogen treatment time

Simulation parameters according to the two-diode

V>0.5V | 0.3V<C{V<0.5V | 0.15V<CV<C0.3V | V<<0.15V
t/s Rs/Q ny In/A ny To/A R /kQ
0 20.46 3.82|7.92x10°6[3.26|5.14x10°6 8.25
10 1.66 2.49 | 7.67X10°7|3.24 [2.92X10°° 17.58
30 37.34 2.2712.33x10°7(2.85(8.09x10°7 53.75
120 12.41 3.69 | 1.44%X107°|3.63[1.99%X10°° 2.77
300 0.92 2.55| 1.2%X107% [4.43]1.38X10°° 3.08




%3 XIFELLE,  GOKEE/ S AEE S B s th i wE -V ORRPE A5 32 ML 551
650 35 [
E 102F
o—g — 30 E
600 - N
./. ® E
B—n AN
/ ' LN o &
] ' \ ® - 25 NE g 104k
> : - ) 8
£ ssof : n E <
NG E \ = ~ 3
lg—m 120 & F
' ° 10_(’ E
500 - ; o i
' =15 L
v 3
" 10-8 L1 | | | |
1 IIIIII| 1 1 IIIIIII 1 1 IIIIIII 1 1 _10 _05 0 05 10
430 10 100 1000 10 VIV

t/s

B4 AN S AL BT (] 299 K Rt/ ot 1A B S 5 445 LT 0 O S8 L S D L I
HL
Fig.4

treatment times

Vo and J for solar cells with various atomic hydrogen
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Fig.5 Dark I-V-T characteristics of nc-Si/c-Si solar cell
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Dark I-V Characteristics and Carrier Transport Mechanism in Nano-Crystalline
Silicon Thin Film/Crystalline Silicon Hetero-Junction Solar Cells”

Liu Fengzhen', CuiJiedong, Zhang Qunfang, Zhu Meifang, and Zhou Yuqin

(College of Physical Sciences, Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: N nc-Si/c-Si heterojunction solar cells were prepared with the hot-wire chemical vapor deposition technique. The dark I-V
characteristics of the cells with different atomic hydrogen treatments on the c-Si surface were measured. At room temperature, the I-
V curves were fitted by a two-diode model in which four different voltage regions were recognized: the shunt resistance ( V<Z0.15),
nonideal diode (0. 15<ZV<Z0. 3V) ,ideal diode (0. 3<<V<C0.5V) ,and series resistance ( V>>0.5V) regions. The modeled results show
that the ideality factor of the nonideal diode (n,) is decreased by a suitable atomic hydrogen treatment of 30s,indicating a lower re-
combination current and a better interface property. The dark I-V characteristics in the temperature range of 282~ 335K indicate
that in the lower voltage range of 0. 15~0. 3V, the dark current mainly originates from the recombination current in the depletion
region. In the 0. 3~0. 5V range, the tunneling process dominates in the transport mechanism,which can be described by an interfacial
tunneling process through the interface states.
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