
99 

 
Publications  

 
 
 

Journals 
 
 
(1) A. K. Shringi, A. Betal, S. Sahu, and M. Kumar, “Write-once-read-many-times resistive switching 

behavior of amorphous barium titanate based device with very high on-off ratio and stability,” 
Appl. Phys. Lett., vol. 118, no. 26, p. 263505, 2021. 

(2) A. K. Shringi, A. Betal, S. Sahu, and M. Kumar, “Temperature induced low voltage write-once-
read-many resistive switching in Ag/BTO/Ag thin films,” J. Mater. Sci. Mater. Electron., pp. 1–10, 
2022. 

(3) A. K. Shringi, A. Betal, S. Sahu, M. Saliba, and M. Kumar, “Resistive Switching and Synaptic 
Behavior of Perovskite Lanthanum Orthoferrite Thin Film for Neuromorphic Computing,” IEEE 
Trans. Electron Devices, 2022. 

(4) A. Kumar, A. K. Shringi, and M. Kumar, “RF sputtered CuO anchored SnO2 for H2S gas sensor,” 
Sensors Actuators B Chem., vol. 370, p. 132417, 2022. 

(5) M. Das, A. K. Shringi, and M. Kumar, “MoS₂ Decorated α-Fe₂O₃ Nanostructures for Efficient NO₂ 
Gas Sensor,” IEEE Sens. J., vol. 22, no. 20, pp. 19183–19190, 2022. 

(6) S. S. Barala, N. Banerjee, A. Shringi, and M. Kumar, “Gamma Radiation Detection Response of 
Pt/PZT/SRO Based Capacitor for Dosimetry Application,” IEEE Electron Device Lett., vol. 41, no. 
10, pp. 1564–1567, 2020. 

(7) V. Raghuwanshi, D. Bharti, A. K. Mahato, A. K. Shringi, I. Varun, and S. P. Tiwari, “High 
performance flexible organic field-effect transistors with barium strontium titanate gate dielectric 
deposited at room temperature,” ACS Appl. Electron. Mater., vol. 2, no. 2, pp. 529–536, 2020.



100 
 



 101 

 

References 
 

 
 

 
Abbott, L. F., and Regehr, W. G., (2004), "Synaptic computation", Nature, Vol.431, No.7010, pp.796–803. 
Arora, K., Goel, N., Kumar, M., and Kumar, M., (2018), "Ultrahigh performance of self-powered β-Ga2O3 

thin film solar-blind photodetector grown on cost-effective Si substrate using high-temperature seed 
layer", Acs Photonics, Vol.5, No.6, pp.2391–2401. 

Baeumer, C., Schmitz, C., Ramadan, A. H. H., Du, H., Skaja, K., Feyer, V., Müller, P., Arndt, B., Jia, C.-L., 
and Mayer, J., (2015), "Spectromicroscopic insights for rational design of redox-based memristive 
devices", Nature Communications, Vol.6, No.1, pp.1–10. 

Barala, S. S., Banerjee, N., Shringi, A., and Kumar, M., (2020), "Gamma Radiation Detection Response of 
Pt/PZT/SRO Based Capacitor for Dosimetry Application", IEEE Electron Device Letters, Vol.41, 
No.10, pp.1564–1567. 

Barala, S. S., Bhati, V. S., and Kumar, M., (2017), "High energy photon induced Fermi-level shift of Ba0. 

5Sr0. 5TiO3 thin films", Thin Solid Films, Vol.639, pp.107–112. 
Borghetti, J., Snider, G. S., Kuekes, P. J., Yang, J. J., Stewart, D. R., and Williams, R. S., (2010), "‘Memristive’ 

switches enable ‘stateful’ logic operations via material implication", Nature, Vol.464, No.7290, 
pp.873–876. 

Butcher, B., He, X., Huang, M., Wang, Y., Liu, Q., Lv, H., Liu, M., and Wang, W., (2010), "Proton-based 
total-dose irradiation effects on Cu/HfO2: Cu/Pt ReRAM devices", Nanotechnology, Vol.21, No.47, 
pp.475206. 

Cai, F., Correll, J. M., Lee, S. H., Lim, Y., Bothra, V., Zhang, Z., Flynn, M. P., and Lu, W. D., (2019), "A fully 
integrated reprogrammable memristor–CMOS system for efficient multiply–accumulate operations", 
Nature Electronics, Vol.2, No.7, pp.290–299. 

Chang, T.-C., Chang, K.-C., Tsai, T.-M., Chu, T.-J., and Sze, S. M., (2016), "Resistance random access 
memory", Materials Today, Vol.19, No.5, pp.254–264. 

Chen, A., (2016), "A review of emerging non-volatile memory (NVM) technologies and applications", 
Solid-State Electronics, Vol.125, pp.25–38. 

Chen, G., Zhang, P., Pan, L., Qi, L., Yu, F., and Gao, C., (2017), "Flexible nonvolatile resistive memory 
devices based on SrTiO3 nanosheets and polyvinylpyrrolidone composites", Journal of Materials 
Chemistry C, Vol.5, No.37, pp.9799–9805. 

Chen, J., Reed, M. A., Rawlett, A. M., and Tour, J. M., (1999), "Large on-off ratios and negative differential 
resistance in a molecular electronic device", Science, Vol.286, No.5444, pp.1550–1552. 

Cho, B., Song, S., Ji, Y., Kim, T.-W., and Lee, T., (2011), "Organic Resistive Memory Devices: Performance 
Enhancement, Integration, and Advanced Architectures", Advanced Functional Materials, Vol.21, 
No.15, pp.2806–2829. 

Chou, P.-C., Lai, C.-S., Wang, J.-C., Wu, W.-C., Liu, L.-C., Fang, Y.-C., Hsu, L., and Wang, H.-C., (2009), 
"High-k HfxGdyOz Charge Trapping Layer in Silicon–Oxide–Nitride–Silicon Type Nonvolatile 
Memory by In situ Radio Frequency Dual-Sputtering Method", Japanese Journal of Applied Physics, 
Vol.48, No.5S1, pp.05DF01. 

Chu, D., Lin, X., Younis, A., Li, C. M., Dang, F., and Li, S., (2014), "Growth and self-assembly of BaTiO3 
nanocubes for resistive switching memory cells", Journal of Solid State Chemistry, Vol.214, pp.38–41. 

Chu, S.-L., Ho, W.-C., Chen, C.-F., Ceng, K.-W., and Liu, M.-H., (2017), "Design a Novel Memory Network 
for Processor-in-Memory Architectures",In 2017 13th International Conference on Semantics, Knowledge 
and Grids (SKG) (pp. 56–61). IEEE. 

Chua, L., (2014), "If it’s pinched it’sa memristor", Semiconductor Science and Technology, Vol.29, No.10, 
pp.104001. 

Cooper, D., Baeumer, C., Bernier, N., Marchewka, A., La Torre, C., Dunin‐Borkowski, R. E., Menzel, S., 
Waser, R., and Dittmann, R., (2017), "Anomalous resistance hysteresis in oxide ReRAM: Oxygen 
evolution and reincorporation revealed by in situ TEM", Advanced Materials, Vol.29, No.23, 
pp.1700212. 

de Brito, B. C., Smits, E. C. P., van Hal, P. A., Geuns, T. C. T., de Boer, B., Lasance, C. J. M., Gomes, H. L., 
and de Leeuw, D. M., (2008), "Ultralow Power Microfuses for Write‐Once Read‐Many Organic 
Memory Elements", Advanced Materials, Vol.20, No.19, pp.3750–3753. 



 102 

de Sousa, R., (2016), "The “Holy Grail” of Multiferroic Physics", Physics in Canada, Vol.72, No.2, pp.57–62. 
Deshmukh, A., Morghade, J., Khera, A., and Bajaj, P., (2005), "Binary neural networks–a CMOS design 

approach",In International Conference on Knowledge-Based and Intelligent Information and Engineering 
Systems (pp. 1291–1296). Springer. 

Endoh, T., Koike, H., Ikeda, S., Hanyu, T., and Ohno, H., (2016), "An overview of nonvolatile emerging 
memories—Spintronics for working memories", IEEE Journal on Emerging and Selected Topics in 
Circuits and Systems, Vol.6, No.2, pp.109–119. 

Fan, Z., Chen, J., and Wang, J., (2016), "Ferroelectric HfO2-based materials for next-generation ferroelectric 
memories", Journal of Advanced Dielectrics, Vol.6, No.02, pp.1630003. 

Feng, P. A. N., Chao, C., Wang, Z., Yang, Y., Jing, Y., and Fei, Z., (2010), "Nonvolatile resistive switching 
memories-characteristics, mechanisms and challenges", Progress in Natural Science: Materials 
International, Vol.20, pp.1–15. 

Freitas, R. F., and Wilcke, W. W., (2008), "Storage-class memory: The next storage system technology", 
IBM Journal of Research and Development, Vol.52, No.4.5, pp.439–447. 

Gao, B., Kang, J., Zhou, Z., Chen, Z., Huang, P., Liu, L., and Liu, X., (2016), "Metal oxide resistive random 
access memory based synaptic devices for brain-inspired computing", Japanese Journal of Applied 
Physics, Vol.55, No.4S, pp.04EA06. 

Gao, B., Zhou, Y., Zhang, Q., Zhang, S., Yao, P., Xi, Y., Liu, Q., Zhao, M., Zhang, W., and Liu, Z., (2022), 
"Memristor-based analogue computing for brain-inspired sound localization with in situ training", 
Nature Communications, Vol.13, No.1, pp.1–8. 

Govoreanu, B., Kar, G. S., Chen, Y. Y., Paraschiv, V., Kubicek, S., Fantini, A., Radu, I. P., Goux, L., Clima, 
S., and Degraeve, R., (2011), "10× 10nm2 Hf/HfOx crossbar resistive RAM with excellent 
performance, reliability and low-energy operation",In 2011 International Electron Devices Meeting (pp. 
31–36). IEEE. 

Gyanathan, A., and Yeo, Y.-C., (2011), "Multi-level phase change memory devices with Ge2Sb2Te5 layers 
separated by a thermal insulating Ta2O5 barrier layer", Journal of Applied Physics, Vol.110, No.12, 
pp.124517. 

Harris, J. J., Jolivet, R., and Attwell, D., (2012), "Synaptic energy use and supply", Neuron, Vol.75, No.5, 
pp.762–777. 

Hickmott, T. W., (1962), "Low‐frequency negative resistance in thin anodic oxide films", Journal of Applied 
Physics, Vol.33, No.9, pp.2669–2682. 

Hong, X., Loy, D. J., Dananjaya, P. A., Tan, F., Ng, C., and Lew, W., (2018), "Oxide-based RRAM materials 
for neuromorphic computing", Journal of Materials Science, Vol.53, No.12, pp.8720–8746. 

Hsu, C.-C., Cheng, C.-W., Jhang, W.-C., and Wen, S.-M., (2022), "Modification of OFF-and ON-Resistances 
of SrTiOx WORM Memories by Thermal Annealing Processes", IEEE Transactions on Electron Devices, 
Vol.69, No.3, pp.1020–1027. 

Hu, F., Ming, W., Yang, L., Huang, C., Zhao, H., Xie, S., Cheng, Z., and Jia, T., (2021), "Resistive Switching 
Effect of Multiferroic Complex Oxide Solid Solution Thin Films", ACS Applied Electronic Materials, 
Vol.3, No.7, pp.3278–3286. 

Ielmini, D., (2016), "Resistive switching memories based on metal oxides: mechanisms, reliability and 
scaling", Semiconductor Science and Technology, Vol.31, No.6, pp.63002. 

Ielmini, D., and Wong, H.-S. P., (2018), "In-memory computing with resistive switching devices", Nature 
Electronics, Vol.1, No.6, pp.333–343. 

Ishimaru, K., (2018), "Non-volatile memory technology for data age",In 2018 14th IEEE International 
Conference on Solid-State and Integrated Circuit Technology (ICSICT) (pp. 1–4). IEEE. 

Ishiwara, H., (2012), "Ferroelectric random access memories", Journal of Nanoscience and Nanotechnology, 
Vol.12, No.10, pp.7619–7627. 

Jacobs-Gedrim, R. B., Hughart, D. R., Agarwal, S., Vizkelethy, G., Bielejec, E. S., Vaandrager, B. L., 
Swanson, S. E., Knisely, K. E., Taggart, J. L., and Barnaby, H. J., (2018), "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. 

Jedrecy, N., Jagtap, V., Hebert, C., Becerra, L., Hrabovsky, D., Barbier, A., and Portier, X., (2021), "Resistive 
Switching and Redox Process at the BaTiO3/(La, Sr) MnO3 Multiferroic‐Type Interface", Advanced 
Electronic Materials, Vol.7, No.1, pp.2000723. 

Jeong, D. S., Thomas, R., Katiyar, R. S., Scott, J. F., Kohlstedt, H., Petraru, A., and Hwang, C. S., (2012), 
"Emerging memories: resistive switching mechanisms and current status", Reports on Progress in 
Physics, Vol.75, No.7, pp.076502. 

Ji, W., Yao, K., and Liang, Y. C., (2010), "Bulk photovoltaic effect at visible wavelength in epitaxial 
ferroelectric BiFeO3 thin films", Advanced Materials, Vol.22, No.15, pp.1763–1766. 



 103 

Kargar, S., and Nawab, F., (2022), "Challenges and future directions for Energy, Latency, and Lifetime 
Improvements in NVMs", Distributed and Parallel Databases, pp.1–27. 

Kaur, D., Vashishtha, P., Khan, S. A., Kulriya, P. K., Gupta, G., and Kumar, M., (2020), "Phase dependent 
radiation hardness and performance analysis of amorphous and polycrystalline Ga2O3 solar-blind 
photodetector against swift heavy ion irradiation", Journal of Applied Physics, Vol.128, No.6, 
pp.065902. 

Kumar, M., Bhati, V. S., Ranwa, S., and Singh, J., (2017), "Pd/ZnO nanorods based sensor for highly 
selective detection of extremely low concentration hydrogen", Scientific Reports, Vol.7, No.1, pp.1–9. 

Kumar, S., Asokan, K., Singh, R. K., Chatterjee, S., Kanjilal, D., and Ghosh, A. K., (2014), "Investigations on 
structural and optical properties of ZnO and ZnO:Co nanoparticles under dense electronic 
excitations", RSC Advances, Vol.4, No.107, pp.62123–62131. 

Kumari, C., Varun, I., Tiwari, S. P., and Dixit, A., (2018), "Robust non-volatile bipolar resistive switching 
in sol-gel derived BiFeO3 thin films", Superlattices and Microstructures, Vol.120, pp.67–74. 

Kumari, R., Kulriya, P. K., Mishra, S., Kotari, V., Achary, S. N., Tyagi, A. K., and Avasthi, D. K., (2017), 
"Phase‐dependent radiation‐resistant behavior of BaTiO3: An in situ X‐ray diffraction study", Journal 
of the American Ceramic Society, Vol.100, No.9, pp.4263–4269. 

Lacaze, P. C., and Lacroix, J., (2014), "Non‐Volatile Phase‐Change Electronic Memories (PCRAM)", 
Non‐Volatile Memories, pp.123–163. 

Leppäniemi, J., Fukuda, N., Alastalo, A., Mattila, T., Eiroma, K., and Kololuoma, T., (2014a), "Printed low-
voltage programmable write-once-read-many-memories",In Proceedings of the 5th Electronics System-
integration Technology Conference (ESTC) (pp. 1–3). IEEE. 

Leppäniemi, J., Mattila, T., Eiroma, K., Miyakawa, T., Murata, K., and Alastalo, A., (2014b), "Printed low-
voltage fuse memory on paper", IEEE Electron Device Letters, Vol.35, No.3, pp.354–356. 

Li, W., Rodriguez, M. D., Kluth, P., Lang, M., Medvedev, N., Sorokin, M., Zhang, J., Afra, B., Bender, M., 
and Severin, D., (2013), "Effect of doping on the radiation response of conductive Nb–SrTiO3", 
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with Materials and 
Atoms, Vol.302, pp.40–47. 

Li, Y., Pan, X., Zhang, Y., and Chen, X., (2015), "Write-Once-Read-Many-Times and Bipolar Resistive 
Switching Characteristics of TiN/HfO2/Pt Devices Dependent on the Electroforming Polarity", IEEE 
Electron Device Letters, Vol.36, No.11, pp.1149–1152. 

Li, Z., Liu, J., Zhai, P., Liu, L., Xu, L., Zhang, S., Hu, P., and Zeng, J., (2022), "The higher-k phase formation 
in amorphous HfO2 films by swift heavy ion irradiation", Journal of Crystal Growth, Vol.585, 
pp.126600. 

Ling, Q.-D., Chang, F.-C., Song, Y., Zhu, C.-X., Liaw, D.-J., Chan, D. S.-H., Kang, E.-T., and Neoh, K.-G., 
(2006), "Synthesis and Dynamic Random Access Memory Behavior of a Functional Polyimide", 
Journal of the American Chemical Society, Vol.128, No.27, pp.8732–8733. 

Liu, P., Chen, T. P., Li, X. D., Liu, Z., Wong, J. I., Liu, Y., and Leong, K. C., (2014), "Realization of write-
once-read-many-times memory device with O2 plasma-treated indium gallium zinc oxide thin film", 
Applied Physics Letters, Vol.104, No.3, pp.033505. 

Lotnyk, A., Behrens, M., and Rauschenbach, B., (2019), "Phase change thin films for non-volatile memory 
applications", Nanoscale Advances, Vol.1, No.10, pp.3836–3857. 

Luo, J. M., Lin, S. P., Zheng, Y., and Wang, B., (2012), "Nonpolar resistive switching in Mn-doped BiFeO3 
thin films by chemical solution deposition", Applied Physics Letters, Vol.101, No.6, pp.062902. 

Makarov, V. A., Lobov, S. A., Shchanikov, S., Mikhaylov, A., and Kazantsev, V. B., (2022), "Towards 
reflective spiking neural networks exploiting memristive devices", Frontiers in Computational 
Neuroscience, pp.62. 

Mamo, M. A., Sustaita, A. O., Coville, N. J., and Hümmelgen, I. A., (2013), "Polymer composite of poly 
(vinyl phenol)-reduced graphene oxide reduced by vitamin C in low energy consuming write-once–
read-many times memory devices", Organic Electronics, Vol.14, No.1, pp.175–181. 

Marrocchelli, D., Sun, L., and Yildiz, B., (2015), "Dislocations in SrTiO3: easy to reduce but not so fast for 
oxygen transport", Journal of the American Chemical Society, Vol.137, No.14, pp.4735–4748. 

Meena, J. S., Sze, S. M., Chand, U., and Tseng, T.-Y., (2014), "Overview of emerging nonvolatile memory 
technologies", Nanoscale Research Letters, Vol.9, No.1, pp.1–33. 

Messerschmitt, F., Kubicek, M., and Rupp, J. L. M., (2015), "How does moisture affect the physical 
property of memristance for anionic–electronic resistive switching memories?", Advanced Functional 
Materials, Vol.25, No.32, pp.5117–5125. 

Mikhaylov, A., Pimashkin, A., Pigareva, Y., Gerasimova, S., Gryaznov, E., Shchanikov, S., Zuev, A., 
Talanov, M., Lavrov, I., and Demin, V., (2020), "Neurohybrid memristive CMOS-integrated systems 
for biosensors and neuroprosthetics", Frontiers in Neuroscience, Vol.14, pp.358. 



 104 

Milo, V., Zambelli, C., Olivo, P., Pérez, E., K. Mahadevaiah, M., G. Ossorio, O., Wenger, C., and Ielmini, 
D., (2019), "Multilevel HfO2-based RRAM devices for low-power neuromorphic networks", APL 
Materials, Vol.7, No.8, pp.081120. 

Mishchenko, M. A., Bolshakov, D. I., Lukoyanov, V. I., Korolev, D. S., Belov, A. I., Guseinov, D. V, 
Matrosov, V. V, Kazantsev, V. B., and Mikhaylov, A. N., (2022), "Inverted spike-rate-dependent 
plasticity due to charge traps in a metal-oxide memristive device", Journal of Physics D: Applied 
Physics, Vol.55, No.39, pp.394002. 

Möller, S., Perlov, C., Jackson, W., Taussig, C., and Forrest, S. R., (2003), "A polymer/semiconductor 
write-once read-many-times memory", Nature, Vol.426, No.6963, pp.166–169. 

Mukherjee, B., and Pal, A. J., (2007), "Write-once-read-many-times (WORM) memory applications in a 
monolayer of donor/acceptor supramolecule", Chemistry of Materials, Vol.19, No.6, pp.1382–1387. 

Nawrocki, R. A., Voyles, R. M., and Shaheen, S. E., (2016), "A mini review of neuromorphic architectures 
and implementations", IEEE Transactions on Electron Devices, Vol.63, No.10, pp.3819–3829. 

Nguyen, V. C., and Lee, P. S., (2016), "Coexistence of Write Once Read Many Memory and Memristor in 
blend of Poly(3,4-ethylenedioxythiophene): polystyrene sulfonate and Polyvinyl Alcohol", Scientific 
Reports, Vol.6, No.1, pp.38816. 

Oligschlaeger, R., Waser, R., Meyer, R., Karthäuser, S., and Dittmann, R., (2006), "Resistive switching and 
data reliability of epitaxial (Ba, Sr)TiO3 thin films", Applied Physics Letters, Vol.88, No.4, pp.042901. 

Ooi, P. C., Haniff, M. A. S. M., Wee, M. F. M. R., Dee, C. F., Goh, B. T., Mohamed, M. A., and Majlis, B. Y., 
(2017), "Reduced graphene oxide preparation and its applications in solution-processed write-once-
read-many-times graphene-based memory device", Carbon, Vol.124, pp.547–554. 

Panwar, N., Khanna, A., Kumbhare, P., Chakraborty, I., and Ganguly, U., (2016), "Self-heating during 
submicrosecond current transients in Pr0.7 Ca0.3 MnO3-based RRAM", IEEE Transactions on Electron 
Devices, Vol.64, No.1, pp.137–144. 

Pavlovskaja, M. V, Balakin, V. A., Dedyk, A. I., Karmanenko, S. F., Sakharov, V. I., and Serenkov, I. T., 
(2004), "Influence of electron irradiation on the properties of ferroelectric BaxSr1-xTiO3 Films", 
Integrated Ferroelectrics, Vol.61, No.1, pp.149–153. 

Pergament, A. L., Malinenko, V. P., Aleshina, L. A., Kazakova, E. L., and Kuldin, N. A., (2014), "Electrical 
switching in thin film structures based on molybdenum oxides", Journal of Experimental Physics, 
Vol.2014. 

Prezioso, M., Merrikh-Bayat, F., Hoskins, B. D., Adam, G. C., Likharev, K. K., and Strukov, D. B., (2015), 
"Training and operation of an integrated neuromorphic network based on metal-oxide memristors", 
Nature, Vol.521, No.7550, pp.61–64. 

Prinzie, J., Simanjuntak, F. M., Leroux, P., and Prodromakis, T., (2021), "Low-power electronic 
technologies for harsh radiation environments", Nature Electronics, Vol.4, No.4, pp.243–253. 

Qi, J., Zhang, Q., Huang, J., Ren, J., Olmedo, M., and Liu, J., (2011a), "Write-once–read-many-times 
memory based on ZnO on p-Si for long-time archival storage", IEEE Electron Device Letters, Vol.32, 
No.10, pp.1445–1447. 

Qi, J., Zhang, Q., Huang, J., Ren, J., Olmedo, M., and Liu, J., (2011b), "Write-Once–Read-Many-Times 
Memory Based on ZnO on p-Si for Long-Time Archival Storage", IEEE Electron Device Letters, Vol.32, 
No.10, pp.1445–1447. 

Ramesh, R., and Spaldin, N. A., (2007), "Multiferroics: progress and prospects in thin films", Nature 
Materials, Vol.6, No.1, pp.21–29. 

Ranieri, M. G. A., Ortega, P. P., Moreno, H., Ramirez, M. A., Aguiar, E. C., and Simões, A. Z., (2021), 
"Resistive switching and multiferroic behavior of La0.5Pr0.5FeO3 ferrite thin films", Journal of Alloys 
and Compounds, Vol.851, pp.156936. 

Ranwa, S., Kumar, M., Kulriya, P. K., Fanetti, M., Valant, M., and Kumar, M., (2016), "Improvement in the 
sensing response of nano-crystalline ZnO-based hydrogen sensor: effect of swift heavy ion 
irradiation", IEEE Sensors Journal, Vol.16, No.21, pp.7586–7592. 

Rao, B. N., Yasui, S., Han, Y., Hamasaki, Y., Katayama, T., Shiraishi, T., Kiguchi, T., and Itoh, M., (2020), 
"Redox-based multilevel resistive switching in AlFeO3 thin-film heterostructures", ACS Applied 
Electronic Materials, Vol.2, No.4, pp.1065–1073. 

Razi, P. M., Angappane, S., and Gangineni, R. B., (2021), "Bipolar resistive switching studies in 
amorphous barium titanate thin films in Ag/am-BTO/ITO capacitor structures", Materials Science 
and Engineering: B, Vol.263, pp.114852. 

Romig Jr, A. D., Dugger, M. T., and McWhorter, P. J., (2003), "Materials issues in microelectromechanical 
devices: science, engineering, manufacturability and reliability", Acta Materialia, Vol.51, No.19, 
pp.5837–5866. 

Rupp, J. L. M., Scherrer, B., Schäuble, N., and Gauckler, L. J., (2010), "Time–temperature–transformation 



 105 

(TTT) diagrams for crystallization of metal oxide thin films", Advanced Functional Materials, Vol.20, 
No.17, pp.2807–2814. 

Sagade, A. A., Sharma, R., and Sulaniya, I., (2009), "Enhancement in sensitivity of copper sulfide thin film 
ammonia gas sensor: effect of swift heavy ion irradiation", Journal of Applied Physics, Vol.105, No.4, 
pp.043701. 

Sawa, A., (2008), "Resistive switching in transition metal oxides", Materials Today, Vol.11, No.6, pp.28–36. 
Schmitt, R., Kubicek, M., Sediva, E., Trassin, M., Weber, M. C., Rossi, A., Hutter, H., Kreisel, J., Fiebig, M., 

and Rupp, J. L. M., (2019), "Accelerated ionic motion in amorphous memristor oxides for nonvolatile 
memories and neuromorphic computing", Advanced Functional Materials, Vol.29, No.5, pp.1804782. 

Schrempel, F., Gischkat, T., Hartung, H., Kley, E.-B., and Wesch, W., (2006), "Ion beam enhanced etching 
of LiNbO3", Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with 
Materials and Atoms, Vol.250, No.1–2, pp.164–168. 

Sebastian, A., Le Gallo, M., and Eleftheriou, E., (2019), "Computational phase-change memory: beyond 
von Neumann computing", Journal of Physics D: Applied Physics, Vol.52, No.44, pp.443002. 

Seo, J., Brezzo, B., Liu, Y., Parker, B. D., Esser, S. K., Montoye, R. K., Rajendran, B., Tierno, J. A., Chang, L., 
and Modha, D. S., (2011), "A 45nm CMOS neuromorphic chip with a scalable architecture for 
learning in networks of spiking neurons",In 2011 IEEE Custom Integrated Circuits Conference (CICC) 
(pp. 1–4). IEEE. 

Sharif, S., Murtaza, G., Khan, M. A., Sadaf, A., Al-Muhimeed, T. I., and Nazir, G., (2021), "Tailoring the 
multiferroic properties of BiFeO3 by low energy ions implantation", Journal of Electroceramics, pp.1–
18. 

Shchanikov, S., Zuev, A., Bordanov, I., Danilin, S., Lukoyanov, V., Korolev, D., Belov, A., Pigareva, Y., 
Gladkov, A., and Pimashkin, A., (2021), "Designing a bidirectional, adaptive neural interface 
incorporating machine learning capabilities and memristor-enhanced hardware", Chaos, Solitons & 
Fractals, Vol.142, pp.110504. 

Sherer, M. A. S., Visconti, P. J., Ritenour, E. R., and Kelli Haynes, M., (2013), "Radiation protection in medical 
radiography". Elsevier Health Sciences. 

Shi, S., Peng, J., Lin, J., and Ma, D., (2009), "Write-Once Read-Many-Times Memory Based on a Single 
Layer of Pentacene", IEEE Electron Device Letters, Vol.30, No.4, pp.343–345. 

Shringi, A. K., Betal, A., Sahu, S., and Kumar, M., (2021), "Write-once-read-many-times resistive switching 
behavior of amorphous barium titanate based device with very high on-off ratio and stability", 
Applied Physics Letters, Vol.118, No.26, pp.263505. 

Shringi, A. K., Betal, A., Sahu, S., and Kumar, M., (2022), "Temperature induced low voltage write-once-
read-many resistive switching in Ag/BTO/Ag thin films", Journal of Materials Science: Materials in 
Electronics, pp.1–10. 

Siddharth, P. G., and Karthikeyan, B., (2018), "DRAM and its Signal Integrity: Case Study",In 2018 Second 
International Conference on Electronics, Communication and Aerospace Technology (ICECA) (pp. 470–474). 
IEEE. 

Smith, S., and Forrest, S. R., (2004), "A low switching voltage organic-on-inorganic heterojunction memory 
element utilizing a conductive polymer fuse on a doped silicon substrate", Applied Physics Letters, 
Vol.84, No.24, pp.5019–5021. 

Solanki, A., Shrivastava, J., Upadhyay, S., Choudhary, S., Sharma, V., Sharma, P., Kumar, P., Kumar, P., 
Ehrman, S., and Satsangi, V. R., (2013), "Modified structural, morphological and 
photoelectrochemical properties of 120 MeV Ag9+ ion irradiated BaTiO3 thin films", Current Applied 
Physics, Vol.13, No.2, pp.344–350. 

Spaanenburg, L., and Jansen, W. J., (2016), "Networked neural systems",In CHIPS 2020 VOL. 2 (pp. 231–
242). Springer. 

Tummala, R. R., Rymaszewski, E. J., and Klopfenstein, A. G., (2012), "Microelectronics Packaging Handbook: 
Technology Drivers Part I". Springer Science & Business Media. 

Wang, H., and Yan, X., (2019), "Overview of resistive random access memory (RRAM): Materials, filament 
mechanisms, performance optimization, and prospects", Physica Status Solidi (RRL)–Rapid Research 
Letters, Vol.13, No.9, pp.1900073. 

Wang, L., Yang, C.-H., and Wen, J., (2015), "Physical principles and current status of emerging non-
volatile solid state memories", Electronic Materials Letters, Vol.11, No.4, pp.505–543. 

Wang, L., Yang, C., Wen, J., and Gai, S., (2014), "Emerging nonvolatile memories to go beyond scaling 
limits of conventional CMOS nanodevices", Journal of Nanomaterials, Vol.2014. 

Wang, R., Li, Q., Feng, L., Hu, W., Liu, W., and Guo, X., (2016a), "Inkjet-printed multi-bit low-voltage 
fuse-type write-once-read-many memory cell", IEEE Electron Device Letters, Vol.37, No.7, pp.862–865. 

Wang, X. L., Liu, Z., Wen, C., Liu, Y., Wang, H. Z., Chen, T. P., and Zhang, H. Y., (2018), "Thickness effect 



 106 

of nickel oxide thin films on associated solution-processed write-once-read-many-times memory 
devices", Applied Physics A, Vol.124, No.6, pp.1–7. 

Wang, Y., Qin, Z., Chen, R., Shao, Z., and Yang, L. T., (2016b), "An adaptive demand-based caching 
mechanism for NAND flash memory storage systems", ACM Transactions on Design Automation of 
Electronic Systems (TODAES), Vol.22, No.1, pp.1–22. 

Wang, Z., Wu, H., Burr, G. W., Hwang, C. S., Wang, K. L., Xia, Q., and Yang, J. J., (2020), "Resistive 
switching materials for information processing", Nature Reviews Materials, Vol.5, No.3, pp.173–195. 

Waser, R., and Aono, M., (2010), "Nanoionics-based resistive switching memories", Nanoscience And 
Technology: A Collection of Reviews from Nature Journals, pp.158–165. 

Watanabe, Y., Bednorz, Jg., Bietsch, A., Gerber, C., Widmer, D., Beck, A., and Wind, S. J., (2001), "Current-
driven insulator–conductor transition and nonvolatile memory in chromium-doped SrTiO3 single 
crystals", Applied Physics Letters, Vol.78, No.23, pp.3738–3740. 

Wong, H. S. P., Ahn, C., Cao, J., Chen, H. Y., Fong, S. W., Jiang, Z., Neumann, C., Qin, S., Sohn, J., and Wu, 
Y., (2016), "Stanford memory trends", Tech. Report. 

Wu, Y.-C., Lin, Y.-R., Chiang, Y.-W., and Wang, W.-C., (2016), "Dual Si3N4 Charge Trapping Layer 
(SONNOS) Nonvolatile Memory With Ultra-Thin Body Trench Poly-Si Junctionless FET for 3D 
NAND Applications",In Information Storage and Processing Systems (Vol. 49880, p. V001T06A003). 
American Society of Mechanical Engineers. 

Xie, Q., Pan, X., Luo, W., Shuai, Y., Wu, C., Wang, J., Huang, S., Luo, W., and Zhang, W., (2021), "Effects of 
Ar+ irradiation on the performance of memristor based on single-crystalline LiNbO3 thin film", 
Journal of Materials Science: Materials in Electronics, Vol.32, No.15, pp.20817–20826. 

Yang, J. J., Strukov, D. B., and Stewart, D. R., (2013), "Memristive devices for computing", Nature 
Nanotechnology, Vol.8, No.1, pp.13–24. 

Yu, Q., Liu, Y., Chen, T. P., Liu, Z., Yu, Y. F., Lei, H. W., Zhu, J., and Fung, S., (2012a), "Flexible write-
once–read-many-times memory device based on a nickel oxide thin film", IEEE Transactions on 
Electron Devices, Vol.59, No.3, pp.858–862. 

Yu, Q., Liu, Y., Chen, T. P., Liu, Z., Yu, Y. F., Lei, H. W., Zhu, J., and Fung, S., (2012b), "Flexible Write-
Once–Read-Many-Times Memory Device Based on a Nickel Oxide Thin Film", IEEE Transactions on 
Electron Devices, Vol.59, No.3, pp.858–862. 

Yun, D. Y., Kwak, J. K., Jung, J. H., Kim, T. W., and Son, D. I., (2009), "Electrical bistabilities and carrier 
transport mechanisms of write-once-read-many-times memory devices fabricated utilizing ZnO 
nanoparticles embedded in a polystyrene layer", Applied Physics Letters, Vol.95, No.14, pp.143301. 

Zahoor, F., Azni Zulkifli, T. Z., and Khanday, F. A., (2020), "Resistive random access memory (RRAM): an 
overview of materials, switching mechanism, performance, multilevel cell (MLC) storage, modeling, 
and applications", Nanoscale Research Letters, Vol.15, No.1, pp.1–26. 

Zhang, P., Gao, C., Lv, F., Wei, Y., Dong, C., Jia, C., Liu, Q., and Xue, D., (2014), "Hydrothermal epitaxial 
growth and nonvolatile bipolar resistive switching behavior of LaFeO3-PbTiO3 films on Nb: SrTiO3 

(001) substrate", Applied Physics Letters, Vol.105, No.15, pp.152904. 
Zhu, L., Chen, S., Zhou, H., Peng, S., Zhang, Q., Zhang, X., and Guo, X., (2018), "Silver nanowire mesh-

based fuse type write-once-read-many memory", IEEE Electron Device Letters, Vol.39, No.3, pp.347–
350. 

Zhu, W., Chen, T. P., Liu, Y., Yang, M., Zhang, S., Zhang, W. L., and Fung, S., (2009), "Charging-Induced 
Changes in Reverse Current–Voltage Characteristics of Al/Al-Rich Al2O3/p-Si Diodes", IEEE 
Transactions on Electron Devices, Vol.56, No.9, pp.2060–2064. 

Zhuang, X.-D., Chen, Y., Liu, G., Li, P.-P., Zhu, C.-X., Kang, E.-T., Noeh, K.-G., Zhang, B., Zhu, J.-H., and 
Li, Y.-X., (2010), "Conjugated-Polymer-Functionalized Graphene Oxide: Synthesis and Nonvolatile 
Rewritable Memory Effect", Advanced Materials, Vol.22, No.15, pp.1731–1735. 

  


