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Motivation

The importance of high energy conversion efficiencies of solar cells is recently increasing due to the need to counterbalance
the increasing fraction of the balance of system (installation, inverter, cables, mounting,...) costs [1]. In order to minimize the
recombination losses in a solar cell, in particular those occurring at the metal-semiconductor interfaces in the contacted
regions, "carrier selective junctions” (CSJ) are desirable. CSJ are transparent for one carrier type while blocking the other
carrier type, i.e., preventing the minority carriers to reach the highly recombination-active metal-semiconductor interface. A
promising CSJ candidate are junctions between polycrystalline (poly-) Si and monocrystalline (c-) Si, which are known from
bipolar microelectronics [2].

In the framework of the SIMPLIHIGH project, which is funded by the German Federal Ministry for Economic Affairs and
Energy under Grant 0325478, ISFH and MBE are cooperating in order to transfer the poly-Si/c-Si technology from bipolar
microelectronics to photovoltaics. From the LNQE facilities, multiple tools are utilized in this project: the poly-Si layers are
deposited by Low-Pressure Chemical Vapor Deposition (LP-CVD) in a tool from centrotherm, doping of the poly-Si layers is
mainly performed by ion implantation using an ion implanter from Varian, and structural investigations of the poly-Si/c-Si
interface are performed utilizing a Transmission Electron Microscope (TEM) from FEI.

Results

Despite of the numerous investigations of poly-Si/c-Si junctions per-
formed in bipolar microelectronics, the current transport mechanism
across these types of junctions is still not fully understood. Existing mod-
els assuming a tunneling of charge carriers through an interfacial oxide
between the poly-Si and the c-Si fail to describe consistently the behavior
of junctions with n-doped and p-doped poly-5Si. Therefore, we have devel-
oped an alternative, rather simple analytical model assuming a dominant
current flow through pinholes in the interfacial oxide [3] (Fig. 1). This
model does reproduce experimentally observed recombination current
densities and junction resistances for both configurations - n and p-

n type c-Si

Figure 1: lllustration of an analytical model [3]
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excellent that it does not limit the effective minority carrier lifetimes any more (Fig. 2b). Rather, the effective lifetimes are

limited by recombination in the Si wafer itself (either Shockley-Read-Hall or Auger recombination).

Outlook

Eventually, ion implantation can be patterned in- Legend

situ by introducing shadow masks into the ion B c - Sibase
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high open-circuit voltage and fill factor potential ~ selective poly-Sifc-Si junctions.
enabled by the poly-Si/c-Si CSJ, efficiencies above
25% are feasible.
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