AP Exercice 8.3: Laser Power Converter (LPC)

Un laser est utilisé pour alimenter en énergie une batterie.
Discutez le design des cellules photovoltaiques (Laser Power Converter).

Le laser émet:
- une lumiére monochromatique
- de puissance constante

1) Enoncez des lignes directrices
pour le design de la cellule PV

2) Quels seraient les avantages d’une cellule
photovoltaique (PV) multi-jonction
pour cette application ?
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2P Exercice: Laser Power Converter (LPC)

Single-jonction
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H Helmers,K. Reichmuth, Photovoltaic cells
for optical power and data transmission, 2014
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PUB LPC: 6-layer design

& TJ= tunnel junction between cells

Y. Zhao et al., «Design and fabrication of sixvolt vertically-stacked GaAs photovoltaic
power converter» Scientific Reports | 6:38044 | DOI: 10.1038/srep38044
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AP Exercise 8.4: CMOS Camera (Pixel)
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* Draw the band diagram and the electrical charges along the dotted line and and
analyze their temporal behavior when the pixel is 1lluminated.
* Plot the output voltage with and without light.
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PUB Solar cell — CMOS pixel

Solar cell: no illumination

CMOS pixel before illumination
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PUB A CMOS Camera: Pixel (1)

No light Weak light Strong light

» With no light, the depletion capacity contains the maximum of charges
* The carriers that are produced by the illumnation reduce the charges in the depletion region
—> The depletion capacity integrates the generated charges.
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PUB Solar cell — CMOS pixel

Solar cell CMOS pixel: Photodiode
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t(/) afB Caméra Standard 3T Pixel
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1/(frame-rate) *(Nb.pixels)

* “Very short” measurement time:
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—> Optimal for a camera
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P48 Pixels lus a d.es temps différents:
rolling shutter

—

Introduction du global shutter ...
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