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Typical solar cell system consist of separated and  operated independently solar cells which are designed from materials with variable energy gap, Wide gap being on top, followed by another solar cell made with the material of lower energy gap. Such designs are often mistakenly called cascaded solar cell when the better name for them is tandem solar cell. In terms of band gap engineering, cascaded device is the one, where energy gap of the materials varies within the same device. The best example of cascaded structure is the cascaded lasers. Typical efficiency for tandem cells is between 22.3-31.7%. In order to improve voltage production and increase the total current, we designed a p-i-n hetero-structure cell which consists of p-type Al0.43Ga0.57As doped to 1018/ cm3 with a band gap of   1.96 eV, intrinsic Al0.25Ga0.75As with band gap of   1.73 eV and n-type GaAs doped to 1016/ cm3 with a band gap of 1.424 eV. Such structure has an open circuit voltage which is about 1V. The sum of the generated photocurrent by photons absorbed in designed p-i-n structure is 157 mA/cm2. This study demonstrate the novel cascaded energy band profile, it’s I-V characteristics, and high efficiency about 52.85% of the new solar cell.
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