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quantum operations for Quantum nanostructures including Quantum Dots (QDs) and 
Nanowires (NWs); (Rs. 2.0 Crores; Sanctioned). (PI).  

 Growth and characterization of Si/Ge nanowire; (Rs. 2.0 Lakhs + 3 years fellowship; 
Completed); Funded by: CRNN, C. U. (UGC) 

 Modeling and characterization of process induced strain in nanoscale CMOS; (Rs. 2.0 
Lakhs + 3 years fellowship; Completed); Funded by: CRNN, C. U. (UGC). 

 EDA tools for strained Si CMOS cell libraries with variability models, £160,000.00; Funded 
by: EPSRC (UK). (PI). 

 Strained Si/SiGe: Materials, Technology and Design, (£440,000.00; Completed); Founded 
by: EPSRC (UK). (Co-PI). 

 Strained Si/SiGe VS Heterojunction Bipolar Transistor (HBT), (£400,000.00; Completed); 
Founded by: EPSRC (UK). (Co-PI) 

 SiGe for MOS Technologies 2; (£400,000.00; Completed); Funded by: EPSRC (UK). 
(Principal Researcher). 

 
2. Ph.D. and Project Supervision: 

 Ph. D. Supervised:  Awarded: 13 (3 UK);  Continuing:  6. 
 M. Phil.:                1 (UK).   
 M. Tech. Project:   5. 
 M. Sc. Project:        60 (8 UK).   
 B. Eng.:   10 (UK). 

 
3 .  Publication Highlights  

3.1 Books: 

 C. K. Maiti, S. Chattopadhyay and L K Bera: Strained-Si Heterostructure Field 
Effect Devices; Taylor & Francis, ISBN: ISBN 9780750309936 (2007). 

 H. Rahman, S. Chattopadhyay and S. Chattopadhyay: Progress in VLSI Design and 

Test (Edited Book), Proceedings of 16th International Symposium on VSLI Design and 
Test, VDAT 2012, Springer, ISBN: 9783642314933 3642314937. 

 
3.2 Book Chapters: 

1. J. Sultana, S. Paul, A. Karmakar, and S. Chattopadhyay: Investigating the gowth-time 
dependent comparative performance of vapour-liquid-solid (VLS) grown p-CuO/n-Si thin film 
hetero-junction s o l a r  cells, Advances in Optical Science and Engineering (2017); ISBN: 
978-981-10-3907-2; pp. 157-164.  
DOI:10.1007/978-981-10-3908-9_18 

 
2. S. Sikdar, B. Nag Chowdhury, and S. Chattopadhyay: Designing InP-nanowire based 

vertical metal-oxide-semiconductor capacitors for wavelength selective visible light sensing, 
The Physics of Semiconductor Devices, ISBN: 978-3-319-97603-7pp. vo. 215, pp 957-962 
(2017).  
DOI: 10.1007/978-3-319-97604-4_145 



3. S. Sikdar, B. Nag Chowdhury, a n d  S. Chattopadhyay: Analytical modeling of 

v ertically o riented standalone Si-Nanowire metal – oxide - semiconductor capacitors for 
wavelength selective near-infrared s ensing applications, Advances in Optical Science 
and Engineering, ISBN: 978- 981-10-3907-2; pp. 173-179 (2017).     

       DOI:10.1007/978-981-10-3908-9_20. 

4. R. Saha, A. Das, A. Karmakar, N.R. Saha, ans S. Chattopadhyay: Investigation of oxygen 

vacancy induced resistive switching memory behavior in low-temperature grown n-ZnO/p-
Si heterojunction diode, Computational Science and Engineering, Taylor & Francis 
Group, ISBN 978-1-138-02983-5, pp. 225-229 (2017). 

5. J. Sultana, S. paul, A. karmakar, a n d  S. Chattopadhyay: Studying the comparative 
performance of p-CuO/n-Si thin film hetero-junction solar cells grown by Chemical Bath 
Deposition and Vapor Liquid Solid processes, Computational Science and Engineering, 
Chapter: Heterojunction devices and circuits; Taylor and Francis, (2016); ISBN: 978-1-
138-02983-5. 

6. J. Sultana, S. Paul, A. Karmakar, and S. Chattopadhyay: Investigating the growth-time 

dependent comparative performance of Vapor Liquid Solid (VLS) grown p- CuO/n-Si thin 
film hetero-junction solar cells, Advances in Optical Science and Engineering (2016): 

Chapter: Green Photonics: Applied Photovoltaics, Application of Solar Energy, Organic 
Photovoltaics; Springer Singapore., ISBN: 978-981-10-3908-9.  

     DOI:10.1007/978-981-10-3908-9. 

7. S. Paul, J. Sultana, A. Karmakar, S. Chattopadhyay, P. Singha, and A. Banerjee: 
Electrical characterization of n-ZnO/p-CuO thin film hetero-junction solar cell grown by 
chemical bath deposition and vapor liquid solid technique with varying reaction time. 
(2016).   

    DOI:10.1007/978-981-10-3908-9_19. 

8. S. Chattopadhyay, S. Chakraborty, C. Das, and R. Saha: Recent progresses on micro- and 
nano-scale electronic biosensors: A review, Nanospectrum: A Current Scenario (2015): 
Chapter 5: pp.  19-40; Allied Publishers Pvt. Ltd., ISBN: 978-93-85926-06-8. 

9. K. Mukherjee, S. Upreti, A. Bag, S. Mallik, M. Palit, and S. Chattopadhyay, C. K. Maiti: 
Resistive switching in MIM capacitors using porous anodic alumina (2013): Chapter 8: 

pp. 29-32; Springer International Publishing., ISBN: 9783319030012.  
    DOI:10.1007/978-3-319-03002-9_8. 

10. S. Upreti, K. Mukherjee, M. Palit, A. Bag, S. Mallik, S. Chattopadhyay, and  C. K. 
Maiti: Porous anodic a lumina template formation: deposition technique dependence;  
(2013): Chapter 187: pp. 725-728; Springer International Publishing. 

    ISBN: 9783319030012.  



DOI:10.1007/978-3-319-03002-9_187. 

 
3.3 Publications in peer review Journals: 

1. B. Chakraborty, R. Saha, S. Chattopadhyay, D. De, R. D. Das, M. K. Mukhopadhyay, 
M. Palit, and C. RoyChaudhuri: Impact of surface defects in electron beam evaporated 

ZnO thin films on FET biosensing characteristics towards reliable PSA detection, 
Applied Surface Science 537, p. 147895 (2021). 

          DOI: 10.1016/j.apsusc.2020.147895. 
 

2. S. Paul, J. Sultana, N. R. Saha, G. Dalapati, A. Karmakar, and S. Chattopadhyay: 

Impact of seed layer annealing on the optoelectronic properties of double-step CBD 
grown n-ZnO nanowires/p-Si heterojunctions, Optik 228, p. 166141 (2020). 
DOI: 10.1016/j.ijleo.2020.166141. 

3. M. Palit, B. Nag Chowdhury, S. Sikdar, K. Sarkar, P. Banerji, and S. Chattopadhyay: 

Band splitting induced by momentum-quantization in semiconductor nanostructures: 
observation of emission lines in Indium Phosphide (InP) nanotubes, Physics Letters A 
388C, p. 127056 (2020). 
DOI: 10.1016/j.physleta.2020.127056 

4. C. Das, B. Nag Chowdhury, S. Chakraborty, S. Sikdar, R. Saha, A. Mukherjee, A. 
Karmakar, and S. Chattopadhyay: A diagrammatic approach of impedimetric phase 

angle-modulus sensing for identification and quantification of various polar and non-
polar/ionic adulterants in milk, LWT- Food Science and Technology 136, p. 110347 
(2020). 
DOI: 10.1016/j.lwt.2020.110347. 

5. S. Chakraborty, S. Das, C. Das, S. Chandra, K. Das Sharma, A. Karmakar, and S. 
Chattopadhyay: On-chip estimation of hematocrit level for diagnosing anemic 
conditions by impedimetric techniques, Biomedical Microdevices 22, p. 38 (2020) 
DOI: 10.1007/s10544-020-00493-5. 

6. R. Saha, A. Karmakar, and S. Chattopadhyay: Enhanced self-powered ultraviolet 
photoresponse of ZnO nanowires/p-Si heterojunction by selective in-situ Ga doping, 
Optical Materials, 105, pp. 109928 (2020). 
DOI.org/10.1016/j.optmat.2020.109928. 

7. S. Kanungo, B. Majumdar, S. Mukhopadhyay, D. Som, S. Chattopadhyay, and H. 
Rahaman: Investigation on the Effects of Substrate, Back-Gate Bias and Front-Gate 
Engineering on the Performance of DMTFET based Biosensors, IEEE Sensors 
Journal 20, pp. 10405 - 10414 (2020).  
DOI: 10.1109/JSEN.2020.2994295 



8. R. Bose, R. Saha, S. Chattopadhyay, and R. Pal: Utilization of nanoporous biosilica 

of diatoms as a potential source material for fabrication of nanoelectronic device and 
their characterization, Journal of Applied Phycology 32, pp. 3041–3049 (2020). 
DOI:10.1007/s10811-020-02134-z. 

9. J. Sultana, S. Paul, R. Saha, S. Sikdar, A. Karmakar, and S. Chattopadhyay: Optical 

and electronic properties of chemical bath deposited p-CuO and n-ZnO nanowires on 
silicon substrates: p-CuO/n-ZnO nanowires solar cells with high open-circuit voltage 
and short-circuit current, Thin Solid Films, 699, p. 137861 (2020). 
DOI: 10.1016/j.tsf.2020.137861 

10. A. Bhattacharya, J. Sultana, S. Sikdar, R. Saha, and S. Chattopadhyay: Investigating 
the impact of thermal annealing on the photovoltaic performance of chemical bath 
deposited SnO2/p-Si heterojunction solar cells, Microsystem Technologies 26, pp. 
1351-1358 (2020). 
DOI: 10.1007/s00542-019-04667-x. 

11. A. Adhikari, S. De, D. Rana, J. Nath, D. Ghosh, K. Dutta, S. Chakraborty, S. 
Chattopadhyay, M. Chakraborty, and D. Chattopadhyay: Selective sensing of 
dopamine by sodium cholate tailored polypyrrole-silver nanocomposite, Synthetic 
Metals 260, pp. 116296 (2020). 
DOI: 10.1016/j.synthmet.2020.116296 

12. C. Das, S. Chakraborty, N. K. Bera, D. Chattopadhyay, A. Karmakar, and S. 
Chattopadhyay: Quantitative estimation of soda ash as an adulterant in aqueous 
sucrose solution by employing electrical impedance and capacitance spectroscopy, 
Measurement 148, pp. 106937 (8 pages), (2019). 
DOI: 10.1016/j.measurement.2019.106937 

13. R. Saha, S. Sikdar, B. N. Chowdhury, A. Karmakar, and S. Chattopadhyay: Catalyst-

modified vapor-liquid-solid (VLS) growth of single crystalline β-Gallium Oxide 
(Ga2O3) thin film on Si-substrate, Superlattices and Microstructures, 136, p. 106316 
(2019). 
DOI:10.1016/j.spmi.2019.106316. 

14. J. Sultana, A. Bhattacharya, A. Karmakar, G. K. Dalapati, and S. Chattopadhyay: 

Graphene - nanoparticle incorporated responsivity tuning of p-CuO/n-Si-based 
heterojunction photodetectors, Bulletin of Materials Science 42, p. 194 (2019). 
DOI:10.1007/s12034-019-1881-6 

15. S. Sikdar, B. N. Chowdhury, S. Chattopadhyay: Understanding the electrostatics of 

top-electrode vertical quantized Si nanowire metal–insulator–semiconductor (MIS) 
structures for future nanoelectronic applications, Journal of Computational 
Electronics 18, pp. 465-472 (2019). 



DOI: 10.1007/s10825-019-01321-7 

16. S. Chakraborty, C. Das, K. Ghoshal, M. Bhattacharyya, A. Karmakar, and S. 
Chattopadhyay: Low frequency Impedimetric cell counting: analytical modeling and 
measurements, IRBM 41, pp. 23-30 (2019). 
DOI: 10.1016/j.irbm.2019.07.003 

17. S. Roy Barman, S. Chakraborty, A. Mukhopadhyay, and S. Chattopadhyay: Optical 

analysis authenticated electrical impedance based quantification of aqueous 
naphthalene, Brazilian Journal of Analytical Chemistry 5, pp. 30-39 (2019). 
DOI: 10.30744/brjac.2179-3425.2018.5.20.30-39 

18. S. Sadhukhan, T. K. Ghosh, I. Roy, D. Rana, A. Bhattacharyya, R. Saha, S. 
Chattopadhyay, S. Khatua, K. Acharya, and D. Chattopadhyay: Green synthesis of 

cadmium oxide decorated reduced graphene oxide nanocomposites and its electrical 
and antibacterial properties, Materials Science and Engineering: C 99, pp. 696-709 
(2019). 
DOI:10.1016/j.msec.2019.01.128 

19. R. Saha, N. R. Saha, A. Karmakar, G. K. Dalapati, and S Chattopadhyay: Generation 

of oxygen interstitials with excess in situ Ga doping in chemical bath deposition 
process for the growth of p-type ZnO nanowires, Journal of Materials Science: 
Materials in Electronics 30, pp. 8796-8804 (2019). 
DOI:10.1007/s10854-019-01204-4. 

20. C. Das, S. Chakraborty, N. K. Bera, K. Acharya, D. Chattopadhyay, A. Karmakar, and 
S. Chattopadhyay: Impedimetric approach for estimating the presence of metanil 
yellow in turmeric powder from tunable capacitance measurement, Food Analytical 
Methods 12, pp. 1017-1027 (2019). 
DOI:10.1007/s12161-018-01423-1. 

21. S. Chatterjee, S. Sikdar, B. Nag Chowdhury, and S. Chattopadhyay: Investigation of 

the performance of strain-engineered silicon nanowire field effect transistors (ɛ-Si-
NWFET) on IOS substrates, Journal of Applied Physics 125, pp. 082506 (2019). 
DOI:10.1063/1.5051310. 

22. A. Das, B. Nag Chowdhury, R. Saha, S. Sikdar, J. Sultana, G. K. Dalapati, and S. 

Chattopadhyay: Formation of high‐pressure phase of Titanium Dioxide (TiO2‐II) thin 

films by vaporl-liquid‐solid growth process on GaAs substrate, Physica Status Solidi 

216, pp. 1800640 (2018). 
DOI:10.1002/pssa.201800640. 

23. A. Adhikari, S. De, A. Halder, S. Pattanayak, K. Dutta, D. Mondal, D. Rana, R. Ghosh, 
N. K. Bera, S. Chattopadhyay, M. Chakraborty, D. Ghoshal, and D. Chattopadhyay: 



Biosurfactant tailored synthesis of porous polypyrrole nanostructures: A facile 
approach towards CO2 adsorption and dopamine sensing, Synthetic Metals 245, pp. 
209-222 (2018). 
DOI:10.1016/j.synthmet.2018.09.005. 

24. G. K. Dalapati, S. Guhathakurata, A. Das, C. Mahata, S. Chakraborty, S. Bhunia, H. L. 
Seng, S. Chattopadhyay, L. K. Bera, and S. Tripathy: Suppression of Ge-based defects 
and auto-doping of p-type epitaxial GaAs by employing Al0.3Ga0.7As bi-layer buffer, 
Journal of Alloys and Compounds 765, pp. 994-1002 (2018). 
DOI:10.1016/j.jallcom.2018.06.297 

25. A. Mondal, S. Pal, A. Sarkar, T. S. Bhattacharya, A. Das, N. Gogurla, S. K. Ray, P. 
Kumar, D. Kanjilal, K. D. Devi, A. Singha, S. Chattopadhyay, and D. Jana: Raman 
spectroscopic analysis on Li, N and (Li,N) implanted ZnO, Materials Science in 
Semiconductor Processing 8 0 ,  p p . 111-117 ( 2018). 
DOI:10.1016/j.mssp.2018.02.026. 

26. J. Sultana, S. Paul, A. Karmakar, G. K. Dalapati, and S. Chattopadhyay: Optimizing 
the thermal annealing temperature: Technological route for tuning the photo-
detecting property of p-CuO thin films grown by chemical bath deposition method, 
Journal of Materials Science: Materials in Electronics 29, pp. 12878–12887 ( 2018).  
DOI:10.1007/s10854-018-9407-3. 

27. A. Das, B. Nag Chowdhury, R. Saha, S. Sikdar, S. Bhunia, and S. Chattopadhyay: 

Ultrathin Vapor–Liquid–Solid grown Titanium Dioxide-II film on bulk GaAs 
substrates for advanced metal–oxide–semiconductor device applications, IEEE 
Transactions on Electron Devices; 65, pp. 1466-1472 (2018). 

DOI:10.1109/TED.2018.2802490. 

28. S. Paul, J. Sultana, A. Bhattacharyya, A. Karmakar, a n d  S. Chattopadhyay: 
Investigation of the comparative photovoltaic performance of n-ZnO nanowire/p-Si 
and n-ZnO nanowire/p-CuO heterojunctions grown by chemical bath deposition 
method, Optik - International Journal for Light and Electron Optics; 164, pp. 745-
752, (2018). DOI:10.1016/j.ijleo.2018.03.076. 

29. S. Ray, S. Sen, A. Das, A. Bose, A. Bhattacharyya, A. Das, S. Chattopadhyay, S. S. 
Singha, A. Singha, H. K. Patra, and A. K. Dasgupta: Bioelectronics at graphene–
biofilm interface: Schottky junction formation and capacitive transitions, Medical 
Devices & Sensors 1, pp. e10013 (2018). 
DOI: 10.1002/mds3.10013. 

30. A. Das, R. Saha, S. Guhathakurata, S. Pal, N. R. Saha, H. S. Dutta, A. Karmakar, and 
S. Chattopadhyay: Tuning of transport properties of the double-step chemical bath 



deposition grown zinc oxide (ZnO) nanowires by controlled annealing: An approach 
to generate p-type ZnO nanowires, Thin Solid Films 649, pp. 129-135 ( 2018). 
DOI:10.1016/j.tsf.2018.01.036. 

31. R. Saha, A. Das, A. Karmakar, and S. Chattopadhyay: Self-rectifying threshold 

resistive switching based non-volatile memory of CBD/CBD grown vertical n-ZnO 
nanowire/p-Si heterojunction diodes, Advanced Materials Proceedings 3, pp. 298-303 
(2018). 

32. S. Pal, N Gogurla, A. Das, S. S. Singha, P. Kumar, D. K. Kanjilal, A. Singha, S. 
Chattopadhyay, D. Jana, and A. Sarkar: Clustered vacancies in ZnO: Chemical 
aspects and consequences on physical properties, Journal of Physics D Applied 
Physics 5 1 , p p . 1 0 5 1 0 7 ( 2 0 1 8 ) .  
DOI:10.1088/1361-6463/aaa992. 

33. S. Chatterjee and S. Chattopadhyay: Fraction of insertion of the channel Fin as 

performance booster in Strain-Engineered p-FinFET devices with Insulator-on- 
Silicon substrate, IEEE Transactions on Electron Devices  99,  pp 1-8  (2017).  
DOI:10.1109/TED.2017.2781264. 

34. J. Sultana, S. Paul, A. Karmakar, and S. Chattopadhyay: Efficiency enhancement of 
p-CuO/n-Si heterojunction solar cells: i mpact of annealing on the photovoltaic 
properties of Vapour-Liquid-Solid (VLS) grown ultra-thin CuO film, Materials today 
proceedings 4, pp. 12694-12697 (2017).  
DOI:10.1016/j.matpr.2017.10.085. 

35. S. Paul, J. Sultana, A. Karmakar and S. Chattopadhyay: Effect of prolonged growth 
on the chemical bath deposited ZnO nanowires and consequent photovoltaic 
performance of n-ZnO NWs/p-CuO heterojunction solar cells, Materials today 
proceedings 4, pp. 12496-12499 (2017).  
DOI:10.1016/j.matpr.2017.10.050. 

36. A. Ghosh, J. Sinha, and S. Chattopadhyay: A comparative study on the performance of 

RESET based electro-thermal process in ring shaped confined Ge2Sb2Te5 and 
Ge1Cu2Te3 chalcogenide memory structures, Materials Today Communications 13, pp. 
325-331 ( 2017). DOI:10.1016/j.mtcomm.2017.10.017. 

37. K. Ghoshal, S. Chakraborty, C. Das, S. Chattopadhyay, S. Chowdhury, a n d  M. 
Bhattacharyya: Dielectric properties of plasma membrane: A signature for 
dyslipidemia in diabetes mellitus, Archives of Biochemistry and Biophysics 635, pp. 27-
36 (2017).  
DOI:10.1016/j.abb.2017.10.002. 

38. S. Kanungo, S. A. Mondal, S. Chattopadhyay, H. Rahaman: Design and investigation 



on Bio-Inverter and Bio-Ring-oscillator for dielectrically modulated biosensing 
applications, IEEE Transactions on Nanotechnology 16, pp. 974 - 981 (2017). 
DOI:10.1109/TNANO.2017.2736161. 

39. T. K. Ghosh, S. Sadhukhan, D. Rana, G. Sarkar, C. Das, S. Chattopadhyay, D. 
Chattopadhyay, and M. Chakraborty: Treatment of recycled cigarette butts (man-made 
pollutants) to prepare electrically conducting material, Journal of Indian Chemical 
Society 94, pp. 863-870 (2017).94(8):863-870. 

40. K. Sarkar, M. Palit, S. Guhathakurata, S. Chattopadhyay, and P. Banerji: Single 
InxGa1-xAs nanowire/p-Si heterojunction based nano-rectifier diode, Nanotechnology 
28, p .  3 8 5 2 0 2 ( 2017).  
DOI:10.1088/1361-6528/aa7f19. 

41. K. Sinha, S. Chattopadhyay, P. S. Gupta, H. Rahaman: A technique to incorporate 
both tensile and compressive channel stress in Ge FinFET architecture, Journal of 
Computational Electronics 1 6 ,  p p . 6 2 0 - 6 3 0 ( 2017).  
DOI: 10.1007/s10825-017-1003-x. 

42. C. Das, S. Chakraborty, K. Acharya, N. K. Bera, D. Chattopadhyay, A. Karmakar, 
and S. Chattopadhyay: FT-MIR supported Electrical Impedance Spectroscopy based 
study of sugar adulterated honeys from different floral origin, Talanta 171, pp. 327-
334 (2017).  
DOI:10.1016/j.talanta.2017.05.016. 

43. M. Palit, B. Nag Chowdhury, A. Das, S. Das, a n d  S. Chattopadhyay: Selective 

strain incorporation and retention into Si-substrate through VLS growth of TiO2 nano-
islands, Materials Research Express 4, p. 025005 (2017).  
DOI:10.1088/2053-1591/aa5864.  

44. S. Chakraborty, C. Das, N. K. Bera, D. Chattopadhyay, A. Karmakar, and S. 
Chattopadhyay: Analytical modelling of electrical impedance based adulterant sensor 
for aqueous sucrose solutions, Journal of Electroanalytical Chemistry 784, pp. 133-
139 (2017).  
DOI:10.1016/j.jelechem.2016.11.055. 

45. S. Chatterjee and S. Chattopadhyay: Analytical modeling of the lattice and thermo-

elastic coefficient mismatch-induced stress into silicon nanowires horizontally 
embedded on insulator-on-silicon substrates, Superlattices and Microstructures 101, 
pp. 384-396 (2017).  
DOI:10.1016/j.spmi.2016.12.001. 

46. A. Ghosh, A. Mondal, A. Das, S. Chattopadhyay, K. K. Chattopadhyay: Removal 

of oxygen related defects from chemically synthesized In2O3 thin film doped with Er by 



spin-on technique, Journal of Alloys and Compounds 695, pp. 1260-1265 (2016). 
DOI:10.1016/j.jallcom.2016.10.254 
 

47. J. Sultana, S. Paul, A. Karmakar, R. Yi, G. K. Dalapati, a n d  S. Chattopadhyay: 
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