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[bookmark: _Toc2]Article summary:
1. A fully-integrated additive manufacturing approach for microwave devices has been developed, which can print circuit models simultaneously with conductive and dielectric materials.
2. The electrical properties of the dielectric ink material have been measured up to 40 GHz using a quasi-optical cavity test system, and an infilled-ground transmission line and microstrip patch antenna have been designed and fabricated to demonstrate the technology's merit.
3. Good agreement between the measured and simulated results has been achieved, suggesting the possibility of applying this low-cost and flexible-designing technology into common PCB production.
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Appears moderately imbalanced: The article provides some useful information, but is missing several important points or pieces of evidence that would be required to present the discussed topics in a balanced and reliable way. You are encouraged to seek a more balanced perspective on the presented issues by exploring the provided research topics and looking at different information sources.
[bookmark: _Toc4]Article analysis:
The article presents a new approach to additive manufacturing for microwave devices, which allows for the simultaneous printing of conductive and dielectric materials. The technology is demonstrated through the fabrication of a multilayer circuit board with vias and holes, as well as an infilled-ground transmission line and a microstrip patch antenna. The electrical properties of the dielectric ink material are characterized up to 40 GHz using a quasi-optical cavity test system, and the RF performance of the fabricated devices is compared to simulated results.

Overall, the article provides a detailed description of the technology and its potential applications in microwave circuit design. However, there are some limitations and biases that should be considered. For example, while the article claims that the one-stop additive manufacturing system is low-cost and flexible-designing, no specific cost or time comparisons are provided with traditional PCB production methods. Additionally, while the infilled-ground transmission line and patch antenna designs demonstrate good agreement between simulated and measured results, it is unclear how these devices would perform in more complex circuits or under different environmental conditions.

Furthermore, there is some promotional content in the article that may bias readers towards adopting this technology without fully considering its limitations or potential risks. For example, the article emphasizes that multiple prototype samples can be produced at one time using this technology, but does not mention any potential quality control issues or variability in device performance across multiple prototypes. Additionally, while the article notes that there may be a trade-off between insertion loss tolerance and percentage of infilled-ground in transmission line design, it does not explore other potential trade-offs or drawbacks associated with this approach.

Overall, while this article provides valuable insights into a new approach to additive manufacturing for microwave circuits, readers should consider its limitations and potential biases when evaluating its applicability to their own research or industry needs.
[bookmark: _Toc5]Topics for further research:
· Comparison of additive manufacturing and traditional PCB production costs and time

· Performance of additive manufactured microwave devices in complex circuits

· Environmental factors affecting additive manufactured microwave devices

· Quality control issues in additive manufacturing of microwave devices

· Potential trade-offs and drawbacks of infilled-ground transmission line design

· Limitations of the dielectric ink material in additive manufacturing of microwave devices
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