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CdTe solar cells have emerged as a leading photovoltaic
(PV) technology in the commercial market today due to their
excellent optical absorption, operational reliability, and fast
manufacturing processes. Recent advancements in front-
contact optimization have yielded impressive results, with a
short-circuit current (Jsc) of 31.7 mA/cm2 and a fill factor
(FF) of 78.5 %, approaching their theoretical maximum
values. However, the open-circuit voltage (Voc) remains

within the range of 0.8 V to 0.9V, significantly below the
theoretical limit of approximately 1.2 V.

This study investigates innovative back-contact architectures
utilizing patterned Al203 reflectors. We explore how the
configuration of microholes on Al203 can enhance the
collection of majority carriers through point contacts
(metal/CdTe) while preserving surface passivation
(Al203/CdTe). We apply the same geometry to as-grown
and post-annealed CdS/CdTe solar cells to examine the
interaction between back-contacts and the CdTe absorber
materials. The post-annealed CdTe samples, derived from
the as-grown sample set, undergo additional CdCI2-
activation processes, effectively passivating various defects
(e.g., point defects, dislocations, 2D structural defects),
resulting in an improved quality of the CdTe absorber. Our
analysis reveals that in as-grown CdTe devices, losses in fill
factor (FF) and short-circuit current (Jsc) are primarily
associated with the extent of Al203 coverage (Al203/CdTe).
In contrast, post-annealed devices notably enhance these
parameters when the microhole point-contact area exceeds
10 %. We employ cathodoluminescence analysis to confirm
increased radiative recombination with AI203. Additionally,
we analyze the Voc trend with the contact fraction (Au/CdTe)
of the patterns. Our results suggest a delicate balance
between the impact of AI203 reflectors on passivation and
selectivity and the inherent properties of the CdTe absorber
influencing lateral transport.
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