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Bipolar PhototransistorBipolar Phototransistor

Bipolar transistor has a wide C-B junction adequate
f or photon dissipation, and an internal current

amplif ication mechanism
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Basic Basic SchemeScheme
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Differential schemeDifferential scheme and photo- and photo-DarlingtonDarlington
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Avalanche PhototransistorAvalanche Phototransistor
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Photo J-FETPhoto J-FET

  AI = GmRG  

f 2 =1/2πRGCp
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Photo-MOSPhoto-MOS
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Photo -LASCRPhoto -LASCR
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GeneralGeneral

•   photoconductivity was the f irst photoelectric effect  being
observed  (in selenium, by W. Smith, 1873)

•  only requires a polycrystalline or amorphous semicon-
ductor, deposited by evaporation or sputtering

•  has low cost and on very large areas

•  response covers UV through FIR  spectral ranges

•  has internal gain, though at expense of bandwidth

•  leads development of other photodetectors in new 
materials/ spectral ranges
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FieldsFields of of application application

•   single-element detectors for industrial contr ols (item 
counters, presence/proximity sensors, flame detectors, etc.);

•   photometric devices for exposure meters and luxmeters;

•   thermal I R detectors for detection, sensing, and non-contact 
thermometry;

•   photosensitive layers (or targets) of vidicons and other image-
pickup tubes;

•  photosensitive elements of reprographic apparatus (photo-

      copiers, laser printers) for transfer of toner to the paper copy
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PrinciplesPrinciples
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Gain andGain and frequency response frequency response

  gain:      M = 1+τn,p/T

 drif t time:   T= L/vn,p = L/µn,pE = L2/µn,pV

 M = 1+τn,p µn,p V/L2

f 2 = 1/2π τn,p   so that   f2 M ≈ 1/2π T ≈ const

conductance:

G = (Ib+MIph)/V = Gb+MσP/V = Gb+(1+τn,p µn,pV/L2)σP/V

or    G ≈ Gb+(στn,pµn,p /L2)P  = Gb+κP
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Photoconductance characteristicsPhotoconductance characteristics

Voltage V (Volt)  
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Spestral responsesSpestral responses
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Cryostat forCryostat for  IR IR  detectors detectors
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