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Review/Perspective Papers

1. Z.C. Ma, Z.L. Liu, B. Cheng, S.J. Liang, F. Miao, “In-situ strain engineering and
applications of van der Waals materials”, Acta Physica Sinica 73, 110701 (2024).

2. X. Pan, Y. Li, B. Cheng, S.-J Liang* and F. Miao*,"2D materials for intelligent devices ",
SCIENCE CHINA Physics, Mechanics & Astronomy 11, 117504 (2023)

3. M. Chen#, F. Chen#, B. Cheng*, S.-J Liang* and F. Miao*, "Moiré heterostructures: highly
tunable platforms for quantum simulation and future computing”, Journal of
Semiconductors 44, 010301 (2023)

. S.-J Liang®, Y. Li#, B. Cheng, and F. Miao*,"Emerging Low-Dimensional Heterostructure
Devices for Neuromorphic Computing”, Small Structures 10, 2200064 (2022)

5. S. -J Liang, F. Miao*,"Lego-like reconfigurable Al chips", Nature Electronics 5, 327—-328

(2022).
6. F.Miao*, S. -J. Liang, B. Cheng®, “Straintronics with van der Waals materials”, npj
Quantum Materials 6, 59 (2021).
. S. -J Liang, B. Cheng, X. Cui*, F. Miao*, " Van der Waals Heterostructures for High -
Performance Device Applications: Challenges and Opportunities", Advanced Materials 32,
1903800 (2020).
8. C.Wang, C. Wang, F. Meng, P. Wang, S. Wang, S. -J Liang*, F. Miao*, "2D Layered
Materials for Memristive and Neuromorphic Applications", Advanced Electronic Materials
6, 1901107 (2020).

9. Y.Yu, F. Miao, J. He, Z. Ni, “Photodetecting and light-emitting devices based on two-
dimensional materials”, Chinese Physics B 26, 036801 (2017).
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Patents

Over 30 issued/pending US/China/lnternational patents, with selected list as following:

1. Feng Miao, Nanijing, Shijun Liang, Cong Wang, Zaizheng Yang, “System and Method for
Robot Control Based on Memristive Crossbar Array”, US 12011833, issued on Jun. 18,
2024.



10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

Feng Miao, Shijun Liang, Chenyu Wang, “Retinomorphic Sensor Array and Image
Convolution Method Therefor”, US 12132134, issued on Oct. 29, 2024.

Feng Miao, Miao Wang, “High Temperature Resistant Memristor Based on Two-
Dimensional Covalent Crystal and Preparation Method Thereof’, US 10418550, issued on
Sept. 17, 2019.

Feng Miao, Joshua Yang, Wei Wu, Shih-Yuan Wang, R. Stanley Williams, “Graphene
memristor having modulated graphene interlayer conduction,” US 8294132, issued on Oct.
23, 2012.

Feng Miao, Joshua Yang, Gilberto Medeiros Ribeiro, R. Stanley Williams, “Changing a
memristor state,” US 8331131, issued on Dec. 11, 2012.

Feng Miao, Joshua Yang, John Paul Strachan, Wei Yi, Gilberto Medeiros Ribeiro, R.
Stanley Williams, “High-reliability high-speed memristor,” US 9165645, issued on Oct. 20,
2015.

Feng Miao, Joshua Yang, John Paul Strachan, Wei Yi, Gilberto Medeiros Ribeiro, R.
Stanley Williams, “Memristor with channel region in thermal equilibrium with containing
region,” US 9276204, issued on Mar. 1, 2016.

Joshua Yang, Feng Miao, Wei Wu, Shih-Yuan Wang, R. Stanley Williams, “Defective
graphene-based memristor,” US 8203171, issued on Jun. 19, 2012.

Joshua Yang, Feng Miao, Wei Wu, Shih-Yuan Wang, R. Stanley Williams, “Memristive
device,” US 8546785, issued on Oct. 1, 2013.

Wei Yi, Feng Miao, Joshua Yang, “Multi-level memory cell with continuously tunable
switching,” US 8923034, issued on Dec. 30, 2014.

Joshua Yang, Minxian Max Zhang, Feng Miao, “Memristors having mixed oxide phases,”
US 9257645, issued on Feb. 9, 2016.

Feng Miao, Mingsheng Long, "Optoelectronic Device Based on p-g-n Heterojunctions of
Two-Dimensional Layered Thin Film Materials", Patent No.: ZL 201511028062.4, Issue Date:
September 29, 2017.

Feng Miao, Mingsheng Long, "Optoelectronic Device Based on p-i-n Heterojunctions of
Two-Dimensional Layered Materials", Patent No.: ZL 201511029416.7, Issue Date:
November 10, 2017.

Feng Miao, Lili Zhang, Xinyi Cui, Chenyu Wang, Erfu Liu, Mingsheng Long, "Method for
Transferring CVD Two-Dimensional Transition Metal Chalcogenides Assisted by Water-
Soluble Salt", Patent No.: ZL 201710350595.7, Issue Date: December 4, 2018.

Feng Miao, Xinyi Cui, Chenyu Wang, Yi Cao, Ying Li, "Field-Effect Based Biosubstance
Sensor and Biosubstance Detection System Based on Layered Materials", Patent No.: ZL
201610018192.8, Issue Date: January 11, 2019.

Feng Miao, Miao Wang, "High-Temperature Tolerant Memristor Based on Two-Dimensional
Atomic Crystal", Patent No.: ZL201810050297.0, Issue Date: June 16, 2020.

Feng Miao, Xiaomu Wang, Anyuan Gao, "Avalanche Field-Effect Transistor and
Measurement Device Based on Two-Dimensional Layered Materials", Patent No.:
ZL.201910003119.7, Issue Date: February 12, 2021.

Feng Miao, Shijun Liang, Chen Pan, "Unit Circuit and Multifunctional Logic Circuit Based on
Tunable Homojunction Field-Effect Devices", Patent No.: ZL202010596101.5, Issue Date:
July 9, 2021.

Feng Miao, Shijun Liang, Chen Pan, Chenyu Wang, Pengfei Wang, "Artificial Synaptic
Circuit and Implementation Method Based on Tunable Homojunction Field-Effect Devices",
Patent No.: ZL202010596185.2, Issue Date: July 9, 2021.

Feng Miao, Shijun Liang, Cong Wang, Zaizheng Yang, "Robot Control System and Method
Based on Memristor Crossbar Array", Patent No.: ZL201910993530.3, Issue Date:
November 23, 2021. Patentee: Nanjing University, Nanjing University Shenzhen Research
Institute.

Feng Miao, Shijun Liang, Cong Wang, Wei Wei, "System and Method for Edge Computing
Using High-Order Differentiation of Analog Sensor Signals", Patent No.: ZL202110607304.4,
Issue Date: March 18, 2022.



22. Feng Miao, Shijun Liang, Cong Wang, "Apparatus and Method for Frequency Division
Multiplexing Parallel Analog In-Memory Computing", Patent No.: ZL202110526207.2, Issue
Date: June 21, 2022.

23. Feng Miao, Shijun Liang, Cong Wang, Gongjie Ruan, "Method and System for Complex
Number Dot Product Operation Based on Non-Volatile Memory Array", Patent No.:
Z1L.202111382949.9, Issue Date: July 18, 2023.

24. Feng Miao, Shijun Liang, Cong Wang, Gongjie Ruan, "MIMO and De-MIMO Method and
System Based on Analog In-Memory Computing”, Patent No.: ZL202211382662.0, Issue
Date: July 28, 2023.

25. Feng Miao, Shijun Liang, Cong Wang, Gongjie Ruan, "Modulation and Demodulation
Method and System Based on Analog In-Memory Computing", Patent No.:
Z1.202211382599.0, Issue Date: September 22, 2023.

26. Feng Miao, Shijun Liang, Cong Wang, Yichen Zhao, "Method for Correcting Dot Product
Error in a Variable Resistance Device Array", Patent No.: ZL202111372955.6, Issue Date:
November 17, 2023.

27. Feng Miao, Shijun Liang, Chenyu Wang, "Retinal-Morphology Optoelectronic Sensor Array
and Its Image Convolution Processing Method", Patent No.: ZL202010189068.4, Issue Date:
December 26, 2023.

28. Feng Miao, Cong Wang, Shijun Liang, Yichen Zhao, "Training Method and Apparatus for
Analog Hardware Neural Network", Patent No.: ZL.202410650458.5, Issue Date: March 25,
2025.

Invited Talks and Seminars

More than 100 invited talks and seminars, with selected invited talks include: MRS Spring
meeting (2025, 2024, 2022, 2021, 2017), APS March meeting (2020), Nature Conference
(2024), IEEE International Conference on Solid-State &Integrated Circuit Technology (2020),
International Workshop on Nanotechnology (2020), 10t Singapore International Chemistry
Conference (2018), Recent Progress in Graphene and Two-dimensional Materials Research
Conference (RPGR) (2018), International Symposium on Memory Devices for Abundant Data
Computing (2017), et al.

List of selected invited talks and seminars:

1. MRS spring meeting, Seattle, 2025

2. IEEE EDTM (Electron Devices Technology and Manufacturing), Hong Kong, 2025
3. Nature Conference on Neuromorphic Computing, Beijing, China, 2024

4, MRS fall meeting, Boston, 2024

5. Hong Kong Forum of Physics, Hong Kong, 2024

6. University of California, Santa Cruz, 2024

7. International Conference on Memristive Materials, Devices & Systems (MEMRISYS
2024) , Korea, 2024

8. Recent Progress in Graphene and 2D Materials Research Conference (RPGR), Nanjing,
China, 2024

9. IEEE EDTM (Electron Devices Technology and Manufacturing), India, 2024

10. The University of Hong Kong, Hong Kong, 2024

11. International Symposium on Emerging Memory and Computing (ISMC), Hong Kong,
2024

12. International Workshop on Quantum Materials for 2D Photonics & Optoelectronics
(QM2PO), Singapore, 2023

13. Conference of Condensed Matter Physics (CCMP), Liyang, China, 2023

14. IEEE-NANO, Korea, 2023 (online)

15. Future Electronics Materials Research in Australia (FEMRA) workshop, Australia, 2023
(online)



16. 2022 MRS Fall Meeting (online)

17. International Conference on Memristive Materials, Devices & Systems (MEMRISYS
2022), Cambridge, USA, 2022 (online)

18. International Conference on Solid-State and Integrated Circuit Technology (ICSICT),
Nanjing, China, 2022

19. National University of Singapore, 2022 (online)

20. 2021 MRS Fall Meeting, Boston, 2021 (online)

21. International conference on “Recent Progress in Graphene and 2D materials Research”
(RPGR) 2021, Korea (online)

22. 3rd International Symposium on Memory Devices for Abundant Data Computing, 2021
(online)

23. International Conference on Solid-State and Integrated Circuit Technology (ICSICT),
2020 (online)

24, APS March Meeting, Denver, 2020 (online/cancelled)

25. International Workshop on Nanotechnology (Thano20), Republic of Georgia, 2020
(online)

26. International Conference on Memristive Materials, Devices & Systems (MEMRISYS),
Germany, 2019

27. International Conference on 2D Materials and Technology (ICON-2DMAT), Suzhou,
China, 2019

28. Conference of Condensed Matter Physics (CCMP), Liyang, China, 2019

29. 2019 International Workshop on Nanomaterials and Nanodevices, Beijing, China, 2019
30. The 1st UK-China Conference “Grand Challenges and Solutions in 2D Materials Science
and Technologies”, Manchester, UK, 2018

31. The 4th International Conference on Two-Dimensional Materials and Technologies
(ICON-2DMAT), Melbourne, Australia, 2018

32. The 10th Singapore International Chemistry Conference (SICC10), Singapore, 2018
33. The International Conference on Memristive Materials, Devices & Systems (MEMRISYS
2018), Beijing, China, 2018

34. The 2nd Sino-German Symposium on Electronic and Memory Materials, Xi'an, China,
2018

35. International Symposium on Emerging Memory and Computing (ISMC), Jiangxi, China,
2018

36. MRS spring meeting, Phoenix, 2017

37. Third International Conference on 2D Materials and Technology (ICON-2DMAT),
Singapore, 2017

38. Nanyang Technological University, Singapore, 2017

39. International Symposium on emerging Memory and Computing (ISMC), Hong Kong,
China, 2017

40. University of California, Riverside, 2017

41. Asia-Pacific Symposium on Solid Surfaces and Cross-Strait Symposium on Solid

Surfaces, Taipei, 2016

42. 2016 Asia Communications and Photonics Conference (ACP), Wuhan, China, 2016
43. 2016 EMN 2D Materials Meeting, Spain, 2016

44, The 9th Singapore International Chemical Conference (SICC-9), Singapore, 2016
45. University of California, Los Angeles, 2015

46. University of California, Riverside, 2015

47. University of Southern California, 2015

48. HP Labs, Palo Alto, California, 2015

49. University of Massachusetts, Amherst, 2015



