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A Dark Past

• Sinton PCD Tester: The most common tool in 
any photovoltaic research laboratory

• Used to measure carrier recombination 
lifetimes

• Less recombination → Higher device 
efficiencies

https://www.sintoninstruments.com/products/
R.A. Sinton, A. Cuevas, Appl. Phys. Lett. 69, 2510 (1996).



https://www.sintoninstruments.com/products/
R.A. Sinton, A. Cuevas, Appl. Phys. Lett. 69, 2510 (1996).

B. Hoex, et al. Applied Physics Letters 91 (2007).
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Shockley-Read Hall Radiative Auger
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Recombination in Silicon
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Calculating Intrinsic Recombination
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Cell Fitting – Quokka (n-RMSE)
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Hamer, P, et al. "The intrinsic adjusted single-diode model: Solid State Physics meets 
accurate yield simulation." Solar Energy Materials and Solar Cells 300 (2026): 114218.

• Real Cells – Hard to know actual cell thickness and doping
• We can instead use them as fitting parameters
• Bulk Doping has minimal impact

Fitting to Real Cells



Pilot Production Data



Pilot Production Data



STC

G=200 Wm-2

T=25oC

G=1000 Wm-2

T=55oC

Fitting Results



Convert to Module - SunSolve

PVLighthouse, SunSolve Yield, 
https://www.pvlighthouse.com.au/sunsolve-yield/,

Tcell=32-33.5oC
G=500-570 W.m-2

Tcell=52.5-53.5oC
G=1320-1360 W.m-2



Convert to Module - SunSolve

PVLighthouse, SunSolve Yield, 
https://www.pvlighthouse.com.au/sunsolve-yield/,

Tcell=32-33.5oC
G=500-570 W.m-2

Tcell=52.5-53.5oC
G=1320-1360 W.m-2

0.22% difference in 
total energy



Low Light Performance Temperature Performance

I0 = the dark saturation current of the residual diode

Implications of the Model

25oC
50oC
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• Silicon solar cells are rapidly approaching the 
intrinsic limit

• Explicitly accounting for intrinsic recombination 
allows more accurate fitting of the entire IV curve

• This has implications for simulations of VOC and 
under mismatch conditions

We want to hear about PV modelling challenges!
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