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Curriculum Vitae 

Hugh J. Barnaby 
IceMOS Professor in Electrical, Computer and Energy Engineering 
Affiliate Faculty School of Earth and Space Exploration & Global Security Initiative 
Arizona State University 
Email: hbarnaby@asu.edu 

Education 
Ph.D., Electrical Engineering                                                                                                       May 2002 

Vanderbilt University - Nashville, TN 
Doctoral Dissertation:  “Characterization and Modeling of Proton Radiation Effects in Linear 
Bipolar Devices and Circuits” 
Advisor: Ronald D. Schrimpf 

MSEE, Electrical Engineering                                                                                            December 1999 
Vanderbilt University - Nashville, TN 
MS Thesis:  “Characterization of Ionizing Radiation Effects in Lateral PNP Bipolar Junction 
Transistors and Identification of Gate Control as a Hardening Approach” 
Advisor: Ronald D. Schrimpf 

B.A., Mathematics and Philosophy                                                                                              May 1992 
University of California -Berkeley California 

Additional Universities Attended 
Georgetown University, Washington D.C.                                                                    1986-1987 
University of New Mexico                                                                                   1988, 1993-1996 

Academic Experience 
IceMOS Professor                                                                                                     March 2021 – present 

Electrical Engineering, Arizona State University, Tempe, Az 
School of Earth and Space Exploration (Affiliate Faculty), Arizona State University, Tempe, Az 
Global Security Initiative (Affiliate Faculty), Arizona State University, Tempe, Az 

Professor                                                                                                           August 2017 – March 2021 
Electrical Engineering, Arizona State University, Tempe, Az 
School of Earth and Space Exploration (Affiliate Faculty), Arizona State University, Tempe, Az 
Global Security Initiative (Affiliate Faculty), Arizona State University, Tempe, Az 

Associate Professor                                                                                           August 2009 – August 2017 
Electrical Engineering, Arizona State University, Tempe, Az 

Assistant Professor                                                                                           August 2004 – August 2009 
Electrical Engineering, Arizona State University, Tempe, Az 

Faculty Fellow, Office of Naval Research                                                          May 2008 – August 2008 
Naval Research Laboratory, Washington, D.C. 

Invited Professor                                                                                                      June 2012 – July 2012,  
University of Bordeaux I, Bordeaux, France                                                      May 2005 – July 2005 

Assistant Professor                                                                                         January 2002 - August 2004 
Electrical and Computer Engineering, University of Arizona, Tucson, Az 
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Visiting Researcher                                                                               September 2000 - December 2000 
University of Bordeaux I, France 

Research Assistant                                                                                       August 1996 - December 2001 
Electrical Engineering and Computer Science, Vanderbilt University, Nashville, TN 

Industrial Experience 
Consultant                                                                                                                              2003 – present 

Sandia National Laboratories, Albuquerque, NM 
Alphacore Inc., Tempe, AZ 
Jet Propulsion Laboratory, Pasedena, CA 
NuFlare Technologies, Sunnyvale, CA, 
Air Force Research Laboratory, Albuquerque, NM 
Maxim Integrated, Dallas, TX 
Medtronic Inc., Tempe, AZ 
Landauer Inc., Glenwood IL 
Ridgetop Group, Tucson, AZ 
National Semiconductor Corporation, Tucson, AZ 

Intern                                                                                                                                        Summer 1997 
NEC Corporation, Tsukuba, Japan 

Staff Scientist                                                                                                         June 1993 - August 1996 
Mission Research Corporation, Albuquerque, NM 

Recent Academic and Professional Service 
University Senate                                                                                                        Spring 2014 - present 
University Committee on Research and Creative Activities                                                  Spring 2019 
University Governance Grievance Committee                                                             Fall 2023 - present 
School of ECEE Personnel Committee                                                            Spring 2018 – Spring 2024 
University Radiation Safety Committee                                                                      Fall 2022 – present 
IEEE Fellow Evaluation Committee Member                                                                        2021 - 2023 

Recent Administrative Leadership 
School of ECEE Circuits Group Chair                      Fall 2008 – Spring 2011; Fall 2014 – Spring 2017  
IEEE Conference Technical Chair                                                                                             2016 - 2018 
IEEE Conference General Chair                                                                                                2016 - 2020 
IEEE Fellow Evaluation Committee Chair                                                                          2024 - present 
Microelectronics Common SWAP Hub Technical Lead                                                     2023 - present 
School of ECEE Circuits Group Chair                      Fall 2008 – Spring 2011; Fall 2014 – Spring 2017 

Research Summary 
Awards:  Total $79.4M, individual recognition $15.9M 
Expenditures:  $10.6M  
Publications:  Refereed Archival Journal Papers (164) and Conference Proceedings (71), Conference 

Presentation (129), Patents (4). Citations (6648), H-index - 43 
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Principle Areas of Teaching and Research 
Research Awards 
• Hostile Environment Electronics – radiation damage in semiconductor materials, radiation and extreme 

temperature effects in semiconductor devices and integrated circuits, circuit and system hardening-by-
design, compact modeling for extreme environments, space instrumentation 

• Integrated Devices, Circuits and Sensors – advanced CMOS, heterogeneous integration, wireless 
transceivers, hardened power electronics, radiation dosimeters and detectors, non-volatile memory, 
neuromorphic circuits 

Teaching 
• Solid State Materials and Devices 
• Electronic Circuits 
• Extreme Environment Electronics 
• Computer Modeling 

Selected Honors and Professional Activities 
• IEEE Fellow (2017) 
• Teaching Excellence Award (2018) 
• Visiting Professor, University of Bordeaux II (2004, 2011) 
• Conference Committee, general chairperson, technical program chairman, local arrangements 

chairperson, short course chairperson, short course instructor, session chairperson, poster chairperson, 
awards committee member, presenter, and reviewer for the IEEE Nuclear and Space Radiation Effects 
Conference 

• Session chairperson and reviewer for the International Radiation Effects and its Effects on Components 
and Systems Conference 

• Published multiple papers on semiconductor device modeling and power MOSFET design 
• Principle Investigator for multiple large scale research programs  

 
Publications 
Refereed Archival Journal Papers  

1. J. M. Young, S. Banerjee, X. Gao, H. Barnaby, L. Musson, and T. Buchheit, "Neutron Displacement 
Damage in Bipolar Junction Transistors Isolated from an Integrated Circuit," IEEE Transactions on 
Nuclear Science, 2024. 

2. A. I. Vidana, N. A. Dodds, R. N. Nowlin, T. M. Wallace, P. J. Oldiges, B. M. Dodd, J. Xiong, R. M. 
Cadena, J. Trippe, and J. S. Kauppila, "The Effects of Threshold Voltage and Number of Fins per 
Transistor on the TID Response of GF 12LP Technology," IEEE Transactions on Nuclear Science, 2024. 

3. C. T. Chang, P. Apsangi, K. Muthuseenu, A. Privat, B. Kennedy, M. R. McCartney, D. J. Smith, K. E. 
Holbert, and H. J. Barnaby, "Analysis of Total Ionizing Dose Effects Using Electron Holography," IEEE 
Transactions on Nuclear Science, 2024. 

4. M. Spear, H. J. Barnaby, T. Wallace, J. Solano, O. Forman, D. Wilson, I. S. Esqueda, A. Privat, M. 
Turowski, and R. VonNiederhausern, "Non-linear coupling effects in fully depleted SOI transistors," 
IEEE Transactions on Nuclear Science, vol. 70, no. 4, pp. 434-441, 2023. 

5. C. S. Dyer, K. A. Ryden, P. A. Morris, A. D. P. Hands, P. J. McNulty, J. R. Vaille, L. Dusseau, G. 
Cellere, A. Paccagnella, and H. J. Barnaby, "The Living With a Star Space Environment Testbed 
Payload," IEEE Transactions on Nuclear Science, vol. 70, no. 3, pp. 200-215, 2023. 
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6. S. Bonaldo, T. Wallance, H. Barnaby, G. Borghello, G. Termo, F. Faccio, D. M. Fleetwood, S. Mattiazzo, 
M. Bagatin, and A. Paccagnella, "Radiation-Induced Charge Trapping in Shallow Trench Isolations of 
FinFETs," IEEE Transactions on Nuclear Science, vol. 71, no. 4, pp. 427-236, 2023. 

7. P. Apsangi, N. Chamele, H. J. Barnaby, Y. Gonzalez-Velo, K. E. Holbert, and M. N. Kozicki, "Impact of 
TID on the Analog Conductance and Training Accuracy of CBRAM-Based Neural Accelerator," IEEE 
Transactions on Nuclear Science, vol. 70, no. 12, pp. 2572-2577, 2023. 

8. F. Al Mamun, S. Vrudhula, D. Vasileska, H. Barnaby, and I. S. Esqueda, "Evidence of transport 
degradation in 22 nm FD-SOI charge trapping transistors for neural network applications," Solid-State 
Electronics, vol. 209, p. 108783, 2023. 

9. T. Wallace, M. Spear, A. Privat, J. Neuendank, G. Irumva, D. Wilson, I. S. Esqueda, H. J. Barnaby, M. 
Turowski, and E. Mikkola, "Layout dependence of total ionizing dose effects on 12-nm bulk FinFET core 
digital structures," IEEE Transactions on Nuclear Science, vol. 70, no. 4, pp. 620-626, 2022. 

10. I. P. Livingston, I. S. Esqueda, and H. J. Barnaby, "An implicit analytical surface potential based model 
for long channel symmetric double-gate MOSFETs accounting for oxide and interface trapped charges," 
Solid-State Electronics, vol. 187, p. 108193, 2022. 

11. P. Apsangi, H. Barnaby, M. Kozicki, Y. Gonzalez-Velo, and J. Taggart, "Effect of conductance linearity 
of Ag-chalcogenide CBRAM synaptic devices on the pattern recognition accuracy of an analog neural 
training accelerator," Neuromorphic Computing and Engineering, vol. 2, no. 2, p. 021002, 2022. 

12. T. P. Xiao, C. H. Bennett, S. Agarwal, D. R. Hughart, H. J. Barnaby, H. Puchner, A. A. Talin, and M. J. 
Marinella, "Single-Event Effects Induced by Heavy Ions in SONOS Charge Trapping Memory Arrays," 
IEEE Transactions on Nuclear Science, vol. 69, no. 3, pp. 406-413, 2021. 

13. L. E. Heffern, C. J. Hardgrove, A. Parsons, E. Johnson, R. Starr, G. Stoddard, R. Blakeley, T. Prettyman, 
T. S. J. Gabriel, and H. Barnaby, "Active neutron interrogation experiments and simulation verification 
using the SIngle-scintillator Neutron and Gamma-Ray spectrometer (SINGR) for geosciences," Nuclear 
Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and 
Associated Equipment, vol. 1020, p. 165883, 2021. 

14. W. Chen, S. Tappertzhofen, H. J. Barnaby, and M. N. Kozicki, "Conductive-Bridging Access Memory," 
Resistive Switching: Oxide Materials, Mechanisms, Devices and Operations, p. 147, 2021. 

15. E. M. Al Seragi, S. Dash, K. Muthuseenu, J. D. Cressler, H. J. Barnaby, A. Khachatrian, S. P. Buchner, 
D. McMorrow, and S. Zeinolabedinzadeh, "Radiation Hardened Millimeter-Wave Receiver Implemented 
in 90nm, SiGe HBT Technology," IEEE Transactions on Nuclear Science, 2021. 

16. M. Cannon, A. Rodrigues, D. Black, J. Black, L. Bustamante, M. Breeding, B. Feinberg, M. Skoufis, H. 
Quinn, and L. T. Clark, "Multiscale System Modeling of Single-Event-Induced Faults in Advanced Node 
Processors," IEEE Transactions on Nuclear Science, vol. 68, no. 5, pp. 980-990, 2021. 

17. M. G. Esposito, J. E. Manuel, A. Privat, T. P. Xiao, D. Garland, E. Bielejec, G. Vizkelethy, J. Dickerson, 
J. Brunhaver, and A. A. Talin, "Investigating Heavy-Ion Effects on 14-nm Process FinFETs: 
Displacement Damage Versus Total Ionizing Dose," IEEE Transactions on Nuclear Science, vol. 68, no. 
5, pp. 724-732, 2021. 

18. X. Han, A. Privat, K. Holbert, J.-s. Seo, S. Yu, and H. Barnaby, "Total Ionizing Dose Effects on 
Multistate HfOₓ-Based RRAM Synaptic Array," IEEE Transactions on Nuclear Science, vol. 68, no. 5, 
pp. 756-761, 2021. 

19. M. Musisi-Nkambwe, S. Afshari, H. Barnaby, M. N. Kozicki, and I. S. Esqueda, "The Viability of 
Analog-based Accelerators for Neuromorphic Computing: a Survey," Neuromorphic Computing and 
Engineering, 2021. 
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20. K. Muthuseenu, H. Barnaby, K. Galloway, A. Koziukov, T. Maksimenko, M. Vyrostkov, K. Bu-Khasan, 
A. Kalashnikova, and A. Privat, "Analysis of SEGR in Silicon Planar Gate Super-Junction Power 
MOSFETs," IEEE Transactions on Nuclear Science, vol. 68, no. 5, pp. 611-616, 2021. 

21. K. Muthuseenu, H. Barnaby, K. Galloway, A. Koziukov, T. Maksimenko, M. Vyrostkov, K. Bu-Khasan, 
A. Kalashnikova, and A. Privat, "Single-Event Gate Rupture Hardened Structure for High-Voltage Super-
Junction Power MOSFETs," IEEE Transactions on Electron Devices, vol. 68, no. 8, pp. 4004-4009, 
2021. 

22. A. Privat, H. Barnaby, M. Spear, M. Esposito, J. Manuel, L. Clark, J. Brunhaver, A. Duvnjak, R. Jokai, 
and K. Holbert, "Evidence of Interface Trap Build-Up in Irradiated 14-nm Bulk FinFET Technologies," 
IEEE Transactions on Nuclear Science, vol. 68, no. 5, pp. 671-676, 2021. 

23. T. P. Xiao, C. H. Bennett, S. Agarwal, D. R. Hughart, H. J. Barnaby, H. Puchner, V. Prabhakar, A. A. 
Talin, and M. J. Marinella, "Ionizing Radiation Effects in SONOS-Based Neuromorphic Inference 
Accelerators," IEEE Transactions on Nuclear Science, vol. 68, no. 5, pp. 762-769, 2021. 

24. K. Muthuseenu, H. Barnaby, A. Patadia, K. Holbert, and A. Privat, "Ionizing radiation tolerance of 
stacked Si3N4-SiO2 gate insulators for power MOSFETs," Microelectronics Reliability, vol. 104, p. 
113554, 2020. 

25. Y. Luo, X. Han, Z. Ye, H. Barnaby, J.-S. Seo, and S. Yu, "Array-level programming of 3-bit per cell 
resistive memory and its application for deep neural network inference," IEEE Transactions on Electron 
Devices, vol. 67, no. 11, pp. 4621-4625, 2020. 

26. A. Privat, H. Barnaby, B. Tolleson, K. Muthuseenu, and P. Adell, "Temperature dependence of bipolar 
junction transistor current-voltage characteristics after low dose rate irradiation," Microelectronics 
Reliability, vol. 113, p. 113947, 2020. 

27. A. Privat, P. Davis, H. Barnaby, and P. Adell, "Total Dose Effects on Negative and Positive Low-
Dropout Linear Regulators," IEEE Transactions on Nuclear Science, vol. 67, no. 7, pp. 1332-1338, 2020. 

28. S. Yin, Y. Kim, X. Han, H. Barnaby, S. Yu, Y. Luo, W. He, X. Sun, J.-J. Kim, and J.-s. Seo, 
"Monolithically Integrated RRAM-and CMOS-Based In-Memory Computing Optimizations for Efficient 
Deep Learning," IEEE Micro, vol. 39, no. 6, pp. 54-63, November, 2019. 

29. Z. L. Ye, R. Liu, J. L. Taggart, H. J. Barnaby, and S. M. Yu, "Evaluation of Radiation Effects in RRAM-
Based Neuromorphic Computing System for Inference," IEEE Transactions on Nuclear Science, vol. 66, 
no. 1, pp. 97-103, Jan 2019.  

30. A. Witulski, N. Mahadevan, J. Kauppila, G. Karsai, A. Sternberg, R. Schrimpf, R. Reed, P. Adell, H. 
Schone, and A. Daniel, "Simulation of Transistor-Level Radiation Effects on System-Level Performance 
Parameters," IEEE Transactions on Nuclear Science, vol. 66, no. 7, pp. 1634-1641, 2019.  

31. J. L. Taggart, R. B. Jacobs-Gedrim, M. L. McLain, H. J. Barnaby, E. S. Bielejec, W. Hardy, M. J. 
Marinella, M. N. Kozicki, and K. Holbert, "Failure Thresholds in CBRAM Due to Total Ionizing Dose 
and Displacement Damage Effects," IEEE Transactions on Nuclear Science, vol. 66, no. 1, pp. 69-76, Jan 
2019. 

32. I. P. Livingston, I. S. Esqueda, and H. J. Barnaby, "Explicit approximation of the surface potential 
equation of a dynamically depleted silicon-on-insulator MOSFET for performance and reliability 
simulations," Solid-State Electronics, vol. 160, p. 107609, 2019. 

33. R. B. Jacobs-Gedrim, D. R. Hughart, S. Agarwal, G. Vizkelethy, E. S. Bielejec, B. L. Vaandrager, S. E. 
Swanson, K. E. Knisely, J. L. Taggart, H. J. Barnaby, and M. J. Marinella, "Training a Neural Network 
on Analog TaOx ReRAM Devices Irradiated With Heavy Ions: Effects on Classification Accuracy 
Demonstrated With CrossSim," IEEE Transactions on Nuclear Science, vol. 66, no. 1, pp. 54-60, Jan 
2019.  
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34. X. Huang, R. Fang, C. Yang, K. Fu, H. Fu, H. Chen, T.-H. Yang, J. Zhou, J. Montes, and M. Kozicki, 
"Steep-slope field-effect transistors with AlGaN/GaN HEMT and oxide-based threshold switching 
device," Nanotechnology, vol. 30, no. 21, p. 215201, 2019. 

35. A. Privat, H. J. Barnaby, P. C. Adell, B. Tolleson, Y. Wang, X. Han, P. Davis, B. Rax, and T. E. 
Buchheit, "Multiscale modeling of total ionizing dose effects in commercial-off-the-shelf parts in bipolar 
technologies," IEEE Transactions on Nuclear Science, vol. 66, no. 1, pp. 190-198, 2019.  

36. J. L. Taggart, W. Chen, Y. Gonzalez-Velo, H. J. Barnaby, K. Holbert, and M. N. Kozicki, "In Situ 
Synaptic Programming of CBRAM in an Ionizing Radiation Environment," IEEE Transactions on 
Nuclear Science, vol. 65, pp. 192-199, Jan 2018.  

37. X. Yan, H. Wang, H. Barnaby, and I. S. Esqueda, "Impact Ionization and Interface Trap Generation in 
28-nm MOSFETs at Cryogenic Temperatures," IEEE Transactions on Device Materials Reliability, vol. 
18, no. 3, pp. 456-462, 2018.  

38. Tolleson, BS, Adell, PC, Rax, B, Barnaby, HJ, Privat, A, Han, X, Mahmud, A, Livingston, I, "Improved 
Model for Excess Base Current in Irradiated Lateral PNP Bipolar Junction Transistors," IEEE 
Transactions on Nuclear Science, vol. 65, no. 8, pp. 1488 - 1495, 2018.  

39. Nichol, Tyler, Nagy, Gyula, Huszank, Robert, Tenne, Dmitri, Kozicki, Michael N, Barnaby, Hugh J, 
Rajta, Istvan and Mitkova, Maria "Proton Beam Effects on Ge–Se/Ag Thin Films," J physica status 
solidi, vol. 255, no. 6, p. 1700453, 2018.  

40. Li, Xingji, Yang, Jianqun, Fleetwood, Daniel M, Liu, Chaoming, Wei, Yi Dan, Barnaby, HJ and 
Galloway, KF, "Hydrogen Soaking, Displacement-Damage Effects, and Charge Yield in Gated Lateral 
Bipolar Junction Transistors," IEEE Transactions on Nuclear Science, vol. 65, no. 6, pp. 1271 - 1276, 
2018.  

41. R. Fang, I. Livingston, I. S. Esqueda, M. Kozicki, and H. Barnaby, "Bias temperature instability model 
using dynamic defect potential for predicting CMOS aging," Journal of Applied Physics, vol. 123, no. 22, 
p. 225701, 2018.  

42. J. L. Taggart, R. Fang, Y. Gonzalez-Velo, H. J. Barnaby, M. N. Kozicki, J. L. Pacheco, et al., "Resistance 
State Locking in CBRAM Cells Due to Displacement Damage Effects," IEEE Transactions on Nuclear 
Science, vol. 64, pp. 2300-2306, Aug 2017. 

43. H. J. Barnaby, R. D. Schrimpf, K. F. Galloway, X. Li, J. Yang, and C. Liu, "Displacement Damage in 
Bipolar Junction Transistors: Beyond Messenger-Spratt," IEEE Transactions on Nuclear Science, vol. 64, 
pp. 149-155, Jan 2017. 

44. W. Chen, N. Chamele, Y. Gonzalez-Velo, H. Barnaby, and M. Kozicki, "Low Temperature 
Characterization of Cu-Cu: silica Based Programmable Metallization Cell," IEEE Electron Device 
Letters, vol. 38, pp. 1244-1247, Sep 2017. 

45. W. Chen, R. Fang, H. Barnaby, M. Balaban, Y. Gonzalez-Velo, J. Taggart, A. Mahmud, K. Holbert, A. 
H. Edwards, M. N. Kozicki, "Total-Ionizing-Dose Effects on Resistance Stability of Programmable 
Metallization Cell Based Memory and Selectors," IEEE Transactions on Nuclear Science, vol. 64, no. 1 
pp. 269-276, Jan. 2017. 

46. W. Chen, S. Tappertzhofen, H. J. Barnaby, and M. N. Kozicki, "SiO2 based conductive bridging random 
access memory," Journal of Electroceramics, vol. 39, pp. 109-131, Dec 2017. 

47. Y. Gonzalez-Velo, H. J. Barnaby, and M. N. Kozicki, "Review of radiation effects on ReRAM devices 
and technology," Semiconductor Science and Technology, vol. 32, Aug 2017. 

48. X. Li, J. Yang, H. J. Barnaby, K. F. Galloway, R. D. Schrimpf, D. M. Fleetwood, C. Liu., "Dependence 
of Ideality Factor in Lateral PNP Transistors on Surface Carrier Concentration," IEEE Transactions on 
Nuclear Science, vol. 64, no. 6, pp. 1549 – 1553, Jun 2017. 
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49. A. Mahmud, Y. Gonzalez-Velo, H. J. Barnaby, M. N. Kozicki, M. Mitkova, K. E. Holbert, M. Goryll, T. 
L. Alford, J. L. Taggart, W. Chen, "A Comparative Study on TID Influenced Lateral Diffusion of Group 
11 Metals into GexS 1-x and Ge x Se 1-x Systems: A Flexible Radiation Sensor Development 
Perspective," IEEE Transactions on Nuclear Science, vol. 64, no. 8, pp. 2292 – 2299, Aug. 2017. 

50. M. L. Mclain, H. Barnaby, and G. Schlenvogt, "Effects of Channel Implant Variation on Radiation-
Induced Edge Leakage Currents in n-Channel MOSFETs," IEEE Transactions on Nuclear Science, vol. 
64, no. 8, pp. 2235 – 2241, 2017. 

51. A. Nazari, E. Mikkola, B. Jalali-Farahani, and H. Barnaby, "A 12-b, 650-MSps time-interleaved pipeline 
analog to digital converter with 1.5 GHz analog bandwidth for digital beam-forming systems," Analog 
Integrated Circuits and Signal Processing, vol. 89, pp. 213-222, Oct 2016. 

52. M. Mitkova, K. Wolf, G. Belev, M. Ailavajhala, D. A. Tenne, H. Barnaby, et al., "X-ray radiation 
induced effects in selected chalcogenide glasses and CBRAM devices based on them," Physica Status 
Solidi B-Basic Solid State Physics, vol. 253, pp. 1060-1068, Jun 2016. 

53. W. Chen, R. Fang, M. B. Balaban, W. Yu, Y. Gonzalez-Velo*, H. J. Barnaby, M. N Kozicki, "A CMOS-
compatible electronic synapse device based on Cu-SiO2-W programmable metallization cells," 
Nanotechnology, vol. 27, p. 255202 (1-9), 2016. 

54. M. Saremi, A. Privat, H. J. Barnaby, L. T. Clark, "Physically Based Predictive Model for Single Event 
Transients in CMOS Gates," IEEE Transactions on Electron Devices, vol. 63, pp. 2248-2254, Jun 2016. 

55. K. Wolf, M. S. Ailavajhala, D. A. Tenne, H. Barnaby, M. N. Kozicki, and M. Mitkova, "Electron beam 
effects in Ge-Se thin films and resistance change memory devices," Emerging Materials Research, vol. 5, 
pp. 126-134, Jun 2016. 

56. W. Chen, H. J. Barnaby, and M. N. Kozicki, "Volatile and Non-Volatile Switching in Cu-SiO2 
Programmable Metallization Cells," IEEE Electron Device Letters, vol. 37, pp. 580-583, 2016. 

57. W. Chen, H. J. Barnaby, and M. N. Kozicki, "Impedance Spectroscopy of Programmable Metallization 
Cells With a Thin SiO2 Switching Layer," IEEE Electron Device Letters, vol. 37, pp. 576-579, 2016. 

58. M. N. Kozicki and H. J. Barnaby, “Conductive Bridging Random Access Memory – Materials, Devices 
and Applications,” Semiconductor Science and Technology, vol. 31, no. 11, pp. 113001, 2016. 

59. Y. Gonzalez-Velo, A. Mahmud, W. H. Chen, J. L. Taggart, H. J. Barnaby, M. N. Kozicki, et al., 
"Radiation Hardening by Process of CBRAM Resistance Switching Cells," IEEE Transactions on 
Nuclear Science, vol. 63, pp. 2145-2151, Aug 2016. 

60. R. Liu, H. J. Barnaby, and S. M. Yu, "System-level analysis of single event upset susceptibility in RRAM 
architectures," Semiconductor Science and Technology, vol. 31, Dec 2016. 

61. A. Mahmud, Y. Gonzalez-Velo, M. Saremi, H. J. Barnaby, M. N. Kozicki, K. E. Holbert, et al., "Flexible 
Ag-ChG Radiation Sensors: Limit of Detection and Dynamic Range Optimization Through Physical 
Design Tuning," IEEE Transactions on Nuclear Science, vol. 63, pp. 2137-2144, Aug 2016. 

62. D. Mahalanabis, R. Liu, H. J. Barnaby, S. Yu, M. N. Kozicki, A. Mahmud, E. Deionno, "Single Event 
Susceptibility Analysis in CBRAM Resistive Memory Arrays," IEEE Transactions on Nuclear Science, 
vol. 62, pp. 2606-2612, 2015. 

63. D. Mahalanabis, V. Bharadwaj, H. J. Barnaby, S. Vrudhula, and M. N. Kozicki, "A Nonvolatile Sense 
Amplifier Flip-Flop Using Programmable Metallization Cells," IEEE Journal on Emerging and Selected 
Topics in Circuits and Systems, vol. 5, pp. 205-213, 2015. 

64. R. Liu, D. Mahalanabis, H. J. Barnaby, and S. Yu, "Investigation of Single-Bit and Multiple-Bit Upsets in 
Oxide RRAM-Based 1T1R and Crossbar Memory Arrays," IEEE Transactions on Nuclear Science, vol. 
62, pp. 2294-2301, 2015. 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Erica%20Deionno.QT.&newsearch=true
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65. I. S. Esqueda, H. J. Barnaby, and M. P. King, "Compact Modeling of Total Ionizing Dose and Aging 
Effects in MOS Technologies," IEEE Transactions on Nuclear Science, vol. 62, pp. 1501-1515, 2015. 

66. A. H. Edwards, H. J. Barnaby, K. A. Campbell, M. N. Kozicki, W. Liu, and M. J. Marinella, 
"Reconfigurable Memristive Device Technologies," Proceedings of the IEEE, vol. 103, pp. 1004-1033, 
2015. 

67. W. Chen, H. J. Barnaby, M. N. Kozicki, A. H. Edwards, Y. Gonzalez-Velo*, R. Fang, K. E. Holbert, S. 
Yu, W. Yu, "A Study of Gamma-Ray Exposure of Cu–SiO2 Programmable Metallization Cells," IEEE 
Transactions on Nuclear Science, vol. 62, pp. 2404-2411, 2015. 

68. H. J. Barnaby, B. Vermeire, and M. J. Campola, "Improved Model for Increased Surface Recombination 
Current in Irradiated Bipolar Junction Transistors," IEEE Transactions on Nuclear Science, vol. 62, pp. 
1658-1664, 2015. 

69. P. C. Adell, B. Rax, I. S. Esqueda, and H. J. Barnaby, "Hydrogen Limits for Total Dose and Dose Rate 
Response in Linear Bipolar Circuits," IEEE Transactions on Nuclear Science, vol. 62, pp. 2476-2481, 
2015. 

70. S. Rajabi, M. Saremi, H. J. Barnaby, A. Edwards, M. N. Kozicki, M. Mitkova, D Mahalanabis, Y. 
Gonzalez-Velo*, A. Mahmud, "Static impedance behavior of programmable metallization cells," Solid-
State Electronics, vol. 106, pp. 27-33, 2015. 
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15. H. J. Barnaby, M. Gopalan, Achal Kathuria, X. J. Chen, P. C. Adell, R. L Pease, I. S. Esqueda, “Effects of 
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Science Seminar, Massachusetts Institute of Technology, Cambridge, MA, Dec. 2015.  

2. H. J. Barnaby, “The Physics of High Speed in Heterojunction Bipolar Transistors,” ASU CSSER seminar, 
Sept, 2003. 

 
Invited Industry Presentations (non-refereed) 

1. H. J. Barnaby (chair), “Strategies for Assuring COTS Devices,” Emerging Space Radiation Assurance 
Challenges for the 2020s, Pasadena, CA, June 2-4.  
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1. X. Huang, Y. Zhao, R. Fang, and H. Barnaby, "Steep slope transistors with threshold switching devices," 
ed: US Patent App. 16/739,333, 2020. 

2. H. J. Barnaby, "Sub-mm Wireless Ionizing Radiation Detector," ed: US Patent App. 12/716,163, 2010. 
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