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Cadmium telluride (CdTe) is a polycrystalline
photovoltaic (PV) material that has recently
achieved power conversion efficiencies (21.5%)
in research cells rivaling those of
multicrystalline silicon. Further improvement of
CdTe PV technology requires surpassing
current limits in our understanding of
fundamental mechanisms that influence
processing-structure-property-performance
relationships in CdTe. In particular, the influence
of grain-boundary (GB) limitations and nano- or
microscale nonuniformities have been identified
as issues needing improved understanding.
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Objective & approach ‘

* Objective: Determine processing-structure-
property-performance-relationships critical for
improving thin-film PV materials & devices

* Key Questions:

How does CdClI, treatment, a widely-used

processing step, influence the local electronic

structure of CdTe thin films?

Does oxygen (via air exposure) impact this step?

f \ Principles & methods: Spectroscopic PEEM

Take a set of images while sequentially varying the wavelength
(A). Extract an ionization energy (IE) value for each pixel.
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(GB) boundary contrast
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activated grain boundaries.

Oxygen increased the average ionization energy while CdCl, treatment
\_decreased the average ionization energy.
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Local Photoemission Spectroscopy (PES) Local Photoemission Yield (PEY)
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Take a set of images (stack) while sequentially varying the start voltage (V). Extract vacuum level

cutoff (E,..) threshold at each pixel.

CdCl,-treatedCdTe track one another.

Grain-to-grain variation of the vacuum level indicates work
function variation. Vacuum level and ionization energy profiles

With and without additional illumination.
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« X-ray Photoelectron Spectroscopy was used to probe microscopy and while E,,. shifted to higher energy for untreated
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