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Abstract

Dopant-free silicon heterojunction solar cells using Transition Metal Oxide(TMO) such as Molybdenum
Oxide(MoOy) and Vanadium Oxide(V,0x) have been focused on to increase the work function of TMO in
order to maximize the work function difference between TMO and n-Si for a high-efficiency solar cell. One
another way to increase the work function difference is to control the silicon wafer resistivity. In this paper,
dopant-free silicon heterojunction solar cells were fabricated using the wafer with the various resistivity and
analyzed to understand the effect of n-Si work function. As a result, it is shown that the high passivation
and junction quality when V,0y deposited on the wafer with low work function compared to the high work
function wafer, inducing the increase of higher collection probability, especially at long wavelength region.
the solar cell efficiency of 15.28% was measured in low work function wafer, which is 34% higher value

than the high work function solar cells
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Fig. 1. The energy band changes (a) before contact,
(b) after deposition V,05 on n-Si. An electron transfer
due to very large work function difference between
V,05 and n-Si induces inversion layer forming. In
addition, there are oxygen deficiencies process which
changes V,0;s into V,0x during thermal evaporation,
forming hole conduction state.
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Fig. 2. The fabrication process for the dopant-free
silicon heterojunction solar cell.
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Table 1. Wafer characteristics depending on the wafer resistivity.
Resistivity (W-cm) Dopant (CC (;Irllggzntratlon Er (eV) EFn_EFp V) Work function (eV)
4.47 1.0x 10" 0.2978 0.6131 4.452
1.90 2.5x 10" 0.3211 0.6270 4.429
0.37 1.5x 10" 0.3659 0.6634 4.3841
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Er, : Hole quasi-fermi level

on : Excess electron concentration
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ny . Electron concentration at equilibrium
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n; . Intrinsic carrier concentration
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Fig. 3. (a) Implied-Voc, (b) Jos and Jy, difference according to the various wafer resistivity, and (c) summary of the

measured data.
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