Current Photovoltaic Research 6(1) 17-20 (2018)
DOl:https://doi.org/10.21218/CPR.2018.6.1.017

pISSN  2288-3274
elSSN  2508-125X

sa=5 2801 n¥ =2 HIEXIC H)1H S0
OIXl= S0l TSt A+

Influence of Metallic Contamination on Photovoltaic

Characteristics of n-type Silicon Solar-cells

II-Hwan Kim - Jun-Seong Park - Jea-Gun Park*
Department of Electrics and Computer Engineering, Hanyang University, Seoul 04763, Korea

Received December 11, 2017; Revised December 22, 2017; Accepted January 16, 2018

ABSTRACT: The dependency of the photovoltaic performance of p-/n-type silicon solar-cells on the metallic contaminant type (Fe, Cu,
and Ni) and concentration was investigated. The minority-carrier recombination lifetime was degraded with increasing metallic
contaminant concentration, however, the degradation sensitivity of recombination lifetime was lower at n-type than p-type silicon wafer,
which means n-type silicon wafer have an immunity to the effect of metallic contamination. This is because heavy metal ions with positive
charge have a much larger capture cross section of electron than hole, so that reaction with electrons occurs much more easily. The power
conversion efficiency of n-type solar-cells was degraded by 9.73% when metallic impurities were introduced in the silicon bulk, which
is lower degradation compared to p-type solar-cells (15.61% of efficiency degradation). Therefore, n-type silicon solar-cells have a
potential to achieve high efficiency of the solar-cell in the future with a merit of immunity against metal contamination.
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Jsc @ short-circuit current
Voc : open-circuit voltage
FF : fill factor

PCE: power conversion efficiency
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Fig. 1. Dependency of minority-carrier recombination lifetime
on the metallic contaminant type and concentration. (a)
n-type and (b) p-type Si wafer
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Fig. 2. Dependency of photovoltaic characteristics of n-type Si
solar-cells on the metallic contaminant concentration
and type. open-circuit voltage (VOC), (b) short-circuit
current density (JSC), and (c) fill factor (FF)
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Fig. 3 . Power conversion efficiency of metal contaminated solar
cells as a function of contaminant concentration. (a)
n-type and (b) p-type Si solar-cells

Table 1. PV characteristics of n-/p-type silicon solar-cells with
metallic contaminant concentration of 10 ppm

Contaminated metal \(/\(;;: (m:}sgmz) (IZ /lo:) sz/i ;E
Reference n-type 0.62 36.01 76.37 17.02
p-type 0.62 35.71 7711 17.02

Fe n-type 0.62 34.52 71.90 15.28
p-type 0.62 34.22 70.93 14.95

n-type 0.61 34.84 7313 15.56

c p-type 0.62 32.98 74.22 15.10
N n-type 0.62 34.26 72.25 15.25
p-type 0.61 32.45 66.22 13.04
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