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The influence of optical materials on the performance

of concentrated Triple Junction Cells used in H-CPV

modules.
RD Schultz, FJ Vorster, EE van Dyk.
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« H-CPV technology.

 Current generation from CTJ cells.
 Mechanical Reduction.

 Optical Reduction.

e Conclusion.



Introduction:
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« Multijunction (MJ) cells comprise of a

number of monolithically grown subcells.

« Offer a better absorption of energy from a

peéfral Respdnse (A/W)

wider solar spectral range than that of

Irradiance (W.m_z.nm_l)

conventional PV cells.

 ldeal for concentrator systems.
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Identification of the Influence of the Optics:

Current Generation:
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Device Influence: Optical Influence:

Semiconductor material. Spectral content.

> Spectral response > Absorption

» Temperature Receiver Area.
» Intensity distribution



Identification of the Influence of the Optics:
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Influence of Optical Concentration:




Mechanical Misalignment: 2 mion
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Spectral Reduction:

Spectral Absorption: i
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InGaP subcell is the most affected.



Spectral Change:

Intensity (W.m™ 2nm™")
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Optical Intensity Profiles: <) i
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Chromatic Aberrations Effects:

InGaAs
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Current Mismatch: @)m’,&ﬁe‘a
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Cell Damage: e s
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Could leads to deficiencies in the free carrier
concentrations.
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« That the performance of the H-CPV module is highly dependent
on the optical system.

« That the optical system can create an non-uniform intensity
distribution resulting from mechanical misalignment and chromatic
aberrations.

« The optical system materials reduce the concentrated spectrum
unequally within the subcell region.

« These reductions created an uneven current production from each

subcell which may leads to current mismatch.

« Current mismatch lead to a decrease in performance, cell damage
or complete device failure.
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Intensity Distribution Measurements:

« X-Y raster scanner programmed in
LabVIEW.
» Optic fibre allows for measures of

the spectrum at each point.

« Creates an intensity topography for

the cell area.




