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Many CdTe back contact technologies utilize small amounts of copper to increase the p-type doping level.
This element can be delivered as a metal layer with a thickness of afew nanometers, or as a copper compound,
such as Cu x Te. Thicknesses of copper-containing layersis often well below 10 nm.

FIGURE 1 Typical superstrate (left) and substrate (right) CdTe solar cells configurations FIGURE 2
Generalized valence band alignment diagrams for the back contact to CdTe solar cells. (A) To ...

Abstract : Cadmium telluride (CdTe) and copper-indium-gallium diselenide are the only commercialized cells
among the various thin-film photovoltaic devices.While checking the ability of CdTe, we can identify the
untapped potential of this material from the difference in the theoretical and practical limits of the
photoconversion efficiency (PCE).

CdTe solar cells have the potential to undercut the costs of electricity generated by other technologies, if the
open-circuit voltage can be increased beyond 1 V without significant decreasesin ...

Interface engineering has led to significant progress in solution-processed CdTe nanocrystal (NC) solar cells
in recent years. High performance solar cells can be fabricated by introducing a hole transfer layer (HTL)
between CdTe and a back contact electrode to reduce carrier recombination by forming interfacial dipole
effect at the interface. Here, we report the ...

This review includes both recent and older literature to give a comprehensive picture. It includes a
categorization of back contact interface materialsinto groups such as ...

Cadmium telluride (CdTe) and copper-indium-gallium diselenide are the only commercialized cells among the
various thin-film photovoltaic devices. While checking the ability of CdTe, we can identify...

CdTe is the leading commercial thin film photovoltaic technology with current record laboratory efficiency
(22.1%). However, there is much potential for progress toward the Shockley-Queisser limit (32%). The best
CdTe devices have short-circuit current close to the limit but open-circuit voltage has much room for
improvement.

The performance of CdTe solar cells can be very sensitive to the emitter/absorber interface, especially for
high-efficiency cells with high bulk lifetime. Performance losses from acceptor-type interface defects can be
significant when interface defect states are located near mid-gap energies. Numerical simulations show that
the emitter/absorber band alignment, the ...

Back Surface Engineering 100%. Passivation Engineering 100%. ... Adam B. ; Subedi, Kamala Khanal et al. /
Back-Surface Passivation of CdTe Solar Cells Using Solution-Processed Oxidized Aluminum. In: ACS
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Applied Materias and Interfaces. 2020 ; Vol. 12, No. 46. pp. 51337-51343. ... back contact. KW - CdTe. KW
- interface passivation. KW ...

Back contact interfaces are also important for perovskite and chalcogenide [e.g., Copper indium gallium
selenide (CIGS)] solar cell technologies (9). Here, we focus on the materials challenge of designing
electron-reflecting back contacts that serve as efficient hole transport layersin CdTe solar cells. Fig. 1. CdTe
solar cell and band alignment.

Time-resolved photoluminescence measurements at the back surface and quantum efficiency measurements
performed at the maximum power point indicate that the performance enhancement is due to areduction in the
interface recombination current at the backs of CdTe devices. Although back-surface passivation plays an
important rolein high-efficiency ...

The U.S. Department of Energy (DOE) is proposing to provide federal funding to Colorado State University
(CSU) for the fabrication and subsequent electrical and optical characterization of ...

Commercial CdTe PV modules have polycrystalline thin films deposited on glass, and devices made in this
format have exceeded 22% efficiency. Devices made by the authors with a magnesium zinc oxide window
layer and tellurium back contact have achieved efficiency over 18%, but these cells still suffer from an
open-circuit voltage far below ideal values.

In the last five years, many efforts have been made to improve the performance and longevity of PSCs. The
interface engineering of different layers of PSCs can improve their stability and performance as the interface
engineering by P4VP polymer material has played a crucia role in enhancing the performance of PSCs by
improving the fill factor to over 82 %.

Cadmium telluride (CdTe) photovoltaics are acommon commercially produced thin-film solar cell. The leader
in CdTe module production and research and development is First Solar. First Solar has set the record for
research scale CdTe devices, achieving an efficiency of 22.1%, far from the theoretical limit. Improving

The replacement of traditional CdS with zinc magnesium oxide (ZMO) has been demonstrated as being
helpful to boost power conversion efficiency of cadmium telluride (CdTe) solar cells to over 18%, due to the
reduced interface recombination and parasitic light absorption by the buffer layer. However, due to the
atmosphere sensitivity of ZMO film, the post ...

A material that is suitable as a back contact in a superstrate CdTe solar cell needs to fulfill a number of design
criteria: (i) interfacial chemical stability with CdTe to prevent the formation of undesired secondary phases;
(i) high hole mobility and hole-to-electron mobility ratio to facilitate hole transport away from the interface;
(iii) valence band (VB) aignment with CdTe, ...
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CdTe and thirdly, an Ohmic (back) contact to the CdTe. The majority of CdTe PV research and all module
manufacturing to date has exploited the superstrate configuration. CdTe has a high electron affinity of around
4.4 eV, 7 which together with its energy gap of around 1.45 €V, means that many materials that might be
considered good conductors

CX-101654: Back-Contact Interface Engineering for Higher Efficiency CdTe PV December 27, 2019. Office
of NEPA Policy and Compliance; CX-101654: Back-Contact Interface Engineering for Higher Efficiency
CdTe PV; Award Number: DE-EE0008974 CX(s) Applied: A9, B3.6 Solar Energy Technologies Office

Hence, in this review, we try to identify the issues related to the CdTe thin-film solar cells and the materias
used as a back contact in the superstrate configuration to benefit further research.

CdTe is the leading commercial thin film photovoltaic technology with current record laboratory efficiency
(22.1%). However, there is much potential for progress toward the Shockley-Queisser limit (32%). The best
CdTe devices have short-circuit current close to the limit but open-circuit voltage has much room for
improvement. Back contact optimization islikely to ...

Amin et a (2002) 76 tried ZnTe and Cd 0.5 Zn 0.5 Te:N back contacts to thin (1 &#181;m CdTe) solar cells
obtaining 8.3% PCE (low FF of 49%) for ZnTe/C:Cu/Ag contacted devices. Chen et al (2019) 77 studied
ZnTe:Cu back contactsto CdTe using a CdSe buffer layer (ITO/ZnO/CdSe/CdTe/ZnTe:Cu/Au structure).

Nanocomposite films of ~ 45 nm thickness transmit & gt; 70% of the visible light and show compact grains of
size ~ 10 nm. We investigate the photovoltaic performance of both opague and semi-transparent CdTe solar ...

CdTe nanocrystal (NC) solar cells have received much attention in recent years due to their low cost and
environmentally friendly fabrication process. Nowadays, the back contact is still the key issue for further
improving device performance. It is well known that, in the case of CdTe thin-film solar cells prepared with
the close-spaced sublimation (CSS) method, Cu ...

Formation of alow barrier back contact plays acritical role in improving the photoconversion efficiency of the
CdTe solar cells. Incorporating a buffer layer to minimize the band bending at the back of the CdTe device can
significantly lower the barrier for the hole current, improving open circuit voltage (VOC) and the fill factor.
Over the past years, ...

The realization of a transparent back buffer layer would be a significant boon for the CdTe community.
Simulations presented here reveal a substantial performance increase in ultrathin cells through incorporation of
a back buffer, as well as high bifaciality if transparent contacts are assumed. This project aims to deposit a

p-type transparent conducting oxide ...

CdTe solar cells, based on a CdS/CdTe heterojunction and CdCI2 vapour treatment, exhibit high efficiency. In
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thiswork, we show that the use of a hole-blocking layer has a potentia to further ...

A hierarchical transparent back contact leveraging an AlGaOx passivating layer, Ti3C2Tx MXene with ahigh
work function, and a transparent cracked film lithography (CFL) templated nanogrid is demonstrated on
copper-free cadmium telluride (CdTe) devices. AlIGaOx improves device open-circuit voltage but reduces the
fill factor when using a CFL-templated ...

CdTe to tunnel through ZnTe into the metal back contact without being impacted by the Schottky barrier [5].
Copper doping is quite complicated for use in CdTe solar cells since copper can diffuse into the CdTe device
at modest temperatures. Copper can build up at the front interface of CdTe/buffer causing the device to shunt
and the performance

Recent advancements in CdTe solar cell technology have introduced the integration of flexible substrates,
providing lightweight and adaptable energy solutions for various applications. Some of the notable
applications of flexible solar photovoltaic technology include building integrated photovoltaic systems
(BIPV), transportation, aerospace, satellites, etc. However, despite this ...
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