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Photon Emission: Fundamentals
The two Basic Mechanisms of Photon Emission in Si
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Field accelerated carriers

PEM-Fundamental Spectra
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Photon Emission Fundamentals: Spectra
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Photon Emission from MOS FET 
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Time Resolved Emission TRE 
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Inverter chain 0.13μm 1.2V
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Time integrated image of light 
from a register file while
running a test pattern
producing a fail

‚optical waveform‘ from normal 
and faulty latch pair

fail
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Static Photoemission of Dynamic Signal
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L = 0.13 (Intel´01)

Static emission
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Bipolar Diode

Forward Bias 100µA Reverse Bias   10 µA

Sensitivity limit: 10nA
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PE-Classification of Emission Sources
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PE-Classification of Emission Sources
CMOS Latch-up

Latch-up operation: A: input protection diode
B: latch-up area
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PE-Classification of Emission Sources
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Photon Emission Detection Evolution

Si CCD vs HgCdTe (MCT) vs InGaAs
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PEM-Equipment and Application
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Temperature Radiation vs. PEM Sensitivity
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Conclusion

Photon Emission is the most powerful
technique for localization of electrical
function and failures in seminconductor
devices, frontside and backside


