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Details: Volume 306, October 2026 

Abstract: Lead poisoning and notorious ambient instability in lead-based halide perovskites 

pave the way for the exploration of alternative materials for affordable and efficient solar cell 

fabrication. An important prerequisite to this end is the optoelectronic evaluation of the 

proposed material. Here we report, optoelectronic characterization of Bi2FeCrO6 (BFCO) and 

Bi2MnCrO6 (BMCO) thin films vis-à-vis performance of photovoltaic cells. 

Solution-deposited thin films (350-450 nm) of the above compositions 

demonstrate a double-perovskite structure with monoclinic P 21/ c 

symmetry, albeit with mixed cation valences and deep-level  defects. A 

thorough optoelectronic evaluation exhibits large optical absorption in the 

visible range (α ∼ 104 -105cm−1), and high carrier density, ∼1017−20 cm−3. 

Ultraviolet photoelectron spectroscopy measurement allowed 

determination of the positions of the band-edges (valence band maximum 

and conduction band minimum), required for the selection of carrier transport layers. In its 

first, BMCO-based FTO/SnO2/BMCO/Spiro-OMeTAD/Ag solar cell produced a maximum 3.56% 

conversion efficiency. Using numerical simulation, we predict that with suitable defect control, 

the above conversion efficiency can increase significantly.  
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Abstract: In this work, Cu2ZnSnS4 (CZTS) thin films were prepared by the spin coating method, 

varying the spin cycles, used as a back contact layer for CdTe thin film solar cells in superstrate 

geometry. X-ray diffraction (XRD) and micro-Raman analysis confirmed the formation of pure 

kesterite-phase CZTS with a grain size ranging from 14.95 to 16.35 nm with p-type electrical 

conductivity. The FESEM analysis confirmed the uniform coating of thin 

films over the substrate, which is supported by the AFM analysis. The 

oxidation states of Cu,  Zn, Sn, and S were confirmed from the XPS 

analysis. The prepared CZTS shows direct allowed transitions with 

bandgap energy varying from 1.54 to 1.62 eV. The quantitative analysis of 

electronic states was carried out using the ultraviolet photoelectron 

spectroscopy (UPS). The combined results indicated that the CZTS thin 

films can be utilized as a back contact buffer layer for CdTe photovoltaics 

(CdTe PV). The FTO/CdS/CdTe/CZTS/Ag structured cell produced a PCE of 8.34% with Voc, Jsc, 

and FF values of 0.684 V, 22.32 mA/cm2, and 54.53%, respectively, which was higher than the 

reference cell fabricated without the CZTS back contact, indicating the capability of CZTS as a 

back contact in boosting the performance of CdTe PV.  
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Abstract: Aluminium-doped zinc oxide (AZO) thin films with thickness of ~ 450 ± 12 nm were 
deposited on soda lime (SL) glass and ITO substrates by DC sputtering and subsequently 
irradiated with 2 MeV Ar8+ ions at fluences of 5 × 1014, 7 × 1014, 1 × 1015, 3 × 1015, and 5 × 
1015 ions/cm2 to investigate irradiation-induced property modification. Structural, 
morphological, optical, and electrical characteristics of both pristine 
and irradiated films were systematically analysed. X-ray diffraction 
revealed fluence-dependent structural evolution. For films on glass 
substrates, the (100) orientation dominated initially, weakened at the 
lowest fluence due to irradiation-induced disorder, and recovered at 
higher fluences, with the (101) plane becoming prominent at 
intermediate fluences. In contrast, AZO films  on ITO largely retained 
the (100) preferred orientation, except at the highest fluence, 
indicating partial disruption of the wurtzite structure. FESEM analysis 
showed randomly distributed rod-like features in as-deposited films. Optical studies revealed 
enhanced transmittance after irradiation, reaching ~ 95% at 1 × 1015 ions/cm2 for ITO-
supported films, followed by degradation at the highest fluence due to defect formation. Hall 
measurements confirmed increased carrier concentration and improved conductivity after 
irradiation. Overall, AZO films on ITO substrates exhibit superior optical transparency and 
electrical performance, highlighting their potential for transparent conducting and 
optoelectronic applications. 
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Abstract: The increasing penetration of distributed energy resources (DERs) in low-voltage 

distribution networks, driven by renewable energy integration, has introduced significant 

power quality (PQ) challenges due to extensive power electronic converters interfacing. This 

paper presents a solar photovoltaic (PV) powered unified PQ conditioner (UPQC) with an 

advanced adaptive control strategy based on the variable leaky least 

mean square (VLLMS) algorithm for simultaneous PQ improvement and 

distributed power management. The proposed controller enables fast 

extraction and decoupling of non-ideal grid voltage and load current 

components without the use of low-pass or moving-average filters, 

resulting in improved convergence speed and real-time controllability. A 

PV power feed-forward  term is incorporated into the shunt converter 

control to enhance DC-link voltage regulation under fluctuating PV 

generation. Coordinated operation of the series and shunt converters 

ensures stable load voltage and unity power factor (UPF) at the point of common coupling 

(P.C.C) during grid disturbances and nonlinear loading conditions. The adaptive leakage factor 

based control mechanism prevents parameter drift under dynamic operating conditions. The 

effectiveness of the proposed PV-UPQC is verified through MATLAB/Simulink simulations and 

experimental results, demonstrating superior steady-state and transient performance 

compared with conventional UPQC control schemes, making it suitable for renewable-rich 

distribution networks. 

URL: https://ietresearch.onlinelibrary.wiley.com/doi/10.1049/rpg2.70280  

SCHOLARLY PUBLICATIONS 

School of Electronics Engineering  

KIIT Deemed to be University 

 



Hall of fame 

 

 

Journal Name: Micro and Nanostructures                                                                                   IF: 3.1 

Title: Layer-dependent DC, RF, and linearity trade-offs in black phosphorus TFETs 

Author: Pahari P.; Mohapatra S.K.; Dastidar A.; Das J.K.; Acharya O.P.; Ray K. 

Details: Volume 217, September 2026 

Abstract: Black phosphorus (BP) has attracted significant interest for next-generation nano-
electronic devices due to its tunable bandgap, high sensitivity to surface charge variations, and 
strong in-plane anisotropy. Field-effect transistors made of tunnel structures (TFETs) with highly 
promising channel material have been proposed. The sub-60 mV/dec subthreshold slope 
operation is highly promising; however, practical deployment in real-world circuits has been 
hindered by insufficient on-state current and limited RF performance. In 
this article, a thorough analysis of BP-DG-TFET behaviour as a function of 
BP thickness from monolayers to five layers has been performed by 
calibrated TCAD simulations. The analysis has been conducted in terms 
of DC, transport, RF, and linearity characteristics. It has been found that 
as BP thickness increases, the bandgap and tunneling barrier width 
decrease significantly, resulting in marked on-state current, 
transconductance, gain-bandwidth product, and cut-off frequency 
improvement from 150 GHz (L4) to ∼210 GHz (L5) and up to ∼260–280 
GHz (bulk) of BP layers. Higher order transconductance, harmonic, and 
compression ratios have pinpointed that there exists an optimal compromise between gain and 
linearity within TFETs; in this case, the optimal trade-off is attained by the BP layer TFET. This 
method also shows that the BP thickness engineering method can be successfully applied as a 
design technique for the optimal trade-off of DC, RF, and linearity performance, and therefore, 
BP-DG-TFETs are promising for next-generation low-power analog RF application.  
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