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Abstract

Interdigitated back contact (IBC) solar cells have a high efficiency potential. However, the fabrication of this cell

structure is quite complex. Ion implantation for structured doping together with batch reactors for front and rear side

passivation with Al O  could help to reduce the fabrication effort. Since Al O  gives a very good passivation on p-doped

surfaces, we investigate n-type IBC solar cells with a low-dose ion-implanted front floating emitter (FFE) which we

compare to a low-dose ion implanted front surface field (FSF) passivated by SiO . We measured saturation current

densities (J ) between 10 and 15 fA/cm  for the SiO  passivated FSF and down to 5 fA/cm  for the Al O  passivated FFE

on textured samples. The FFE has been successfully applied to fully implanted IBC cells (η = 21.8 %). Cells with FSF

degraded strongly under UV-illumination due to the instable SiO  passivation on the front side while the FFE cells with

Al O  passivation were much less affected. IV measurements under low level illumination revealed a linear

performance down to 0.01 suns for both, FSF and FFE.
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…Although high degradation (up to 10% relative) has been reported in homojunction IBC cells after prolonged operation in strong

reverse bias,54 those testing conditions did not occur during the outdoor experiments presented in this work. Considering that at

least two of the blocks of cells in the IBC module in Figure 6 were mostly unshaded, it is likely that different effects (other than

operation in reverse bias) also contributed to the degradation of the tested solar cells.55,56 The device-level simulation results

presented in this article suggest that it is possible to reduce the BDV in TOPCon IBC solar cells by reducing the distance between the

emitter and the BSF without creating a shunt.…
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…The implementation of patterning technology (such as photolithography) [17,18] and contact technologies (such as a combination

of Physical Vapor Deposition (PVD) and electroplating) [19,20] makes the manufacturing of this cell concept very complicated. In this

work, in order to reduce the manufacturing complexity while maintaining high device performance, we employ the FFE to replace the

FSF so that it could reduce the electrical shading effect and increase the process tolerance [21,22]. Moreover, a simplified process

sequence was used to fabricate large-area IBC solar cells based on an industrial equipment, which requires no more than two high-

temperature steps.…
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…Ion implantation for solar cell applications has been of interest since the 1980s due to its capability for single side doping, which

reduces the number of process steps and complexity in the fabrication of various cell designs such as interdigitated back contact

(IBC), passivated emitter and rear totally diffused (PERT), passivated emitter and rear contact (PERC), and passivating contacts [1–

4].…
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…However, in some IBC cell designs, an even simpler plasma immersion ion implanter (PIII) can be utilized for significant capEx and

production cost savings [4]. Recently an interdigitated back contact cell was introduced using c-Si/SiO2/poly-Si passivated contacts

formed by ion implantation [5–9] with a record 23.9% efficiency achieved by Rienäcker et al. [10] In this cell configuration, the ions

are implanted into a-Si or polycrystalline-Si (pc-Si) layers separated from the c-Si wafer by a thin oxide layer, instead of directly into

the c-Si wafer. This eliminates the end-of-range damage such as dislocation loops [11] to the wafer, which in turn, lowers the post

implantation thermal budget needed to activate and diffuse dopants in the pc-Si layer, rather than anneal out induced defects in the

c-Si.…
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…The excellent passivating ability of intrinsic amorphous silicon (i-a-Si) has been shown through the great success of HIT solar cells

[16]. On the other hand, front surface field (FSF) and front floating emitter (FFE) have been proved to be capable of improving front

surface passivation and reducing lateral resistance [17,18]. Many previous studies have been done concerning the optimization of the

diffused FSF of IBC solar cells, such as diffusion profile, sheet resistance and UV stability [19–23].…
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