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Photoluminescence?

 Luminescence: Radiative
recombination of excess
carriers

 Photo - generated by light
* Why photoluminescence?
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Photoluminescence?

 Luminescence: Radiative
recombination of excess
carriers

 Photo - generated by light
* Why photoluminescence?

 How do | measure
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 What am | doing that's new?
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Spectral response

 The spectral response 100
determines wavelength
dependent properties 80}

 Thatis a lot of Information
« Si's Photoluminescence only
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Application 1: Band-to-band absorptance




Application 1: Band-to-band absorptance

Ip; < AnN, T=—
Ip; x GT

For a constant effective lifetime
Ip; <G

X ANph




Application 1: Band-to-band Absorptance
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Application 1: Band-to-band Absorptance

Well passivated wafer with
different optics

Compared to:
1. Optical measurements
2. EQE measurements
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Application 1: Absorptance imaging!

(a) 808 nm illumination (b) 1060 nm illumination
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Application 1: Band-to-band Absorptance
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Application 2: External Quantum Efficiency




Application 2: External Quantum Efficiency
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The Experimental Setup
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The Experiment
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The Result
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Conclusions for applications!

Can determine:

 The band-to-band absorptance, with imaging!
* The external quantum efficiency

But EQEp, didn’t match with EQE;, at =800 nm.




Results Impact of voltage
120 independent

carriers
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Similar results from literature [1]
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Voltage independent what?

It wasn’t me![1]
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Voltage independent carriers

Steady State Continuity Equation!
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Voltage mdependent carriers
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The impact
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Cause’s error when caculating
* Implied voltage from lifetime
» Lifetime from voltage

* Absorptance from average
excess carrier density
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The impact: When does it happen

« It's complicated
n = Nyg + Nyjq,

 So how do the n,;; behave?
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The impact: When does it happen
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The impact
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Cause’s error when caculating
* Implied voltage from lifetime
» Lifetime from voltage

« Absorptance measurements
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Conclusions

 PL - well passivated samples - Band-to-band absorptance
 PL - no voltage independent carriers=> EQE

« The carrier density can be described in terms of a voltage
dependent and independent term.

« Conversion from Voltage to lifetime does not always work.

Thank You!




