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Types of Photodetectors
• Photoelectric detectors

– A photon creates an electron-hole pairA photon creates an electron-hole pair
– Quantum detectors (single photon detection possible)

• Photoemission detectors• Photoemission detectors
– A photon causes the emission on an electron

• Thermal detectors
– A photon causes a temperature rise
– Wide spectral range (far IR to UV)

• Weak interaction Detectors
– No photon absorption



Types of Photodetectors
• Photoelectric detectors

– Photovoltaic (PIN)
Ph t d ti– Photoconductive

– Avalanche photodetector (APD)
– Phototransistor

• Photoemission detectors
– Vacuum photodiode

Photomultiplier– Photomultiplier
• Thermal detectors

– Bolometer
– Thermocouple
– Pyroelectric

• Weak interaction DetectorsWeak interaction Detectors
– Photon drag



Definitions

• Quantum efficiency η: Ratio of the number of electrons 
collected to the number of photons incident.

• Responsivity: current out divided by optical power 
incident
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Absorption
Direct gap in semiconductors: α~1/μm
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Direct gap in semiconductors: α 1/μm
Indirect gap in semiconductors a~0.01/μm
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• Photoelectric detectors Gain?
– Photovoltaic (PIN) No
– Photoconductive Yes
– Avalanche photodetector (APD) Yes
– Phototransistor Yes
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Photodetector Classifications
• Illumination

– Surface normal
• Top illuminated
• Substrate illuminated

– Surface perpendicular
• Edge absorbing detectors

W id d t t• Waveguide detectors
• Traveling wave photodetectors

Contacts• Contacts
– Metal (MSM photodetectors)

i d– Semiconductor









PIN Impulse Response?



PIN Impulse Response?
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Displacement current flows That is what is measuredDisplacement current flows.  That is what is measured 
in an external circuit, not conduction current.






