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Introduction: The rapid advancement of electronic materials in Bangladesh necessitates rigorous longitudinal
analysis to understand technological progress. This study examines the thirty-year trajectory (1995 - 2024) of
semiconductor quality, concentrating on charge mobility, band gap regulation, and device reliability, to
underscore data-driven improvements in material efficiency and stability.

Methodology: This research analyzed a secondary dataset using Python libraries, specifically Pandas and
NumPy for rigorous statistical evaluation and Matplotlib for data visualization, The study was based on charge
transport and defect recombination trends sourced from APS and IEEE semiconductors studies to evaluate long-
term data-driven improvements in material efficiency and device stability from 1995 to 2024.

Result:
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Fig: Charge Mobility, Bandgap Control, device-reliability VS Year(1995 - 2024) plotting

The quantitative examination of secondary data from 1995 to 2024 demonstrated a completely symmetrical
distribution across all observations, as evidenced by a skewness coefficient of zero. Throughout this thirty-year
span, charge mobility demonstrated the widest dynamic range, fluctuating from a low of 10 to a maximum of
90, with both the mean and median precisely at 50. Consistently a uniform linear trend was noted in other
critical semiconductor metrics, with band gap control rising from a minimum of 20 to a high of 85, and device
reliability advancing steadily from an initial value of 30 to a peak of 80.

Conclusion: The statistical data from 1995 to 2024- highlighted by skewness), perfectly centered averages (50)
for charge mobility, and consistent growth up to maximums of 90, 85, and 80 across key metrics- demonstrates a
uniform, sustained progression in semiconductor quality. These numerical trends validate a “Golden Era” of
technological maturity, confirming that data-driven methodologies successfully drive continuous and sustainable
enhancements in electronic materials.
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