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Ultralow-voltage operation of light-emitting diodes | Nature Communicationshttps://www.nature.com/articles/s41467-022-31478-y
[bookmark: _Toc2]Article summary:
1. The development of LEDs has had a significant impact on lighting, display and information industries.
2. This article investigates the minimum operating voltages for electroluminescence in various types of LEDs, including organic LEDs (OLEDs), quantum-dot LEDs (QLEDs) and perovskite LEDs (PeLEDs).
3. The results show that EL at voltages significantly below the emitter’s bandgap is possible for many classes of LEDs, and is not exclusive to a few novel material systems.
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May be slightly imbalanced: The article presents the information in a generally reliable way, but there are minor points of consideration that could be explored further or claims that are not fully backed by appropriate evidence. Some perspectives may also be omitted, and you are encouraged to use the research topics section to explore the topic further.
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The article “Ultralow-voltage operation of light-emitting diodes” by Nature Communications provides an overview of the current research on the minimum operating voltages for electroluminescence in various types of light-emitting diodes (LEDs). The article presents a comprehensive review of the literature on this topic, as well as experimental results from 17 different types of LED devices. The authors conclude that EL at voltages significantly below the emitter’s bandgap is possible for many classes of LEDs, and is not exclusive to a few novel material systems. 
The article appears to be reliable and trustworthy overall. It provides a thorough review of relevant literature on this topic, as well as detailed descriptions of the experiments conducted by the authors. Furthermore, it includes references to other studies which support its claims and conclusions. Additionally, it does not appear to contain any promotional content or partiality towards any particular type of LED device or technology. 
However, there are some points which could have been explored further in order to provide more comprehensive coverage on this topic. For example, while the article mentions potential mechanisms which could enable ultralow-voltage operation such as thermally assisted upconversion and Auger processes, it does not provide any evidence or discussion regarding how these mechanisms might be implemented in practice or what their implications might be for LED design and performance. Additionally, while the authors mention that sub-bandgap voltage operation was observed for all 17 types of LED devices tested in their experiments, they do not discuss any potential differences between these devices which may have contributed to this result or how these findings might apply to other types of LED devices which were not tested in their experiments. 
In conclusion, while this article provides an informative overview on current research into ultralow-voltage operation in light-emitting diodes, there are some areas where further exploration would be beneficial in order to provide more comprehensive coverage on this topic.
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· Thermally assisted upconversion LED
· Auger processes in LED devices
· LED device design optimization
· Sub-bandgap voltage operation
· LED performance optimization
· Comparison of LED devices
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