Bipolar Phototransistor

P\\ { Vi

Bipolar transisor has a wle C-B junction adequat
for photon disgation, and an internal current
amplification mechanism
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Differential schemeand photo-Darlington
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Avalanche Phototransistor

C \
\
|
|
Vbb | |
|
R c |
|
1
\
=]
\
‘ RS
\ _
Ib >0 } ' b~ - ' CBO \_
\ / =
\
1
|
-V
CEO b |
CBO 1
i - i V
0 BV
CEO Vbb BVces ce

from:”Photodetetors”’, by S.Donati, Rrentice Hal 2000

g
.

V
bb

C Vv

u

N
1

Output pulse is
hundreds V,
several Amp high




Photo J-FET
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Photo-MOS
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Photo -LASCR
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General

photoconductivity &s theirst photoelectrieffect being
observed (in seleniupby W. Smth, 1873

only requires a polycrystatie or amorphous seon-
ductor, deposited by evaporation or sputtering

haslow costand on veryarge areas
response coveksV through FIR spectriranges
hasinternal gain, though at expense bandwidth

leadsdevelopmentof other photodectors in new
materials/ pectradranges
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Fields of application

sngle-element detectors fordustrial contr ols (item
counters, presence/proximity sensolapfe detectors, etc.);

photometric daeges forexposure metersaandluxmeters,

thermal | R detectorsfor detection, sensing, and non-contact
thermonetry;

photosnsitivelayers ¢r targets) of vidiconsand other image-
pickup tubes;

photosensitive element®f reprographic apparatyshto-
copiers, laser printers) for transfertoher to thepaper copy
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Principles
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Gain and frequency response

gaim  M=1+t /T
drift time T=Liv,,= L/n, E = LA,V

M= 1+t VI/L?

n,p p‘n,p

f,=1/2nt,, sothat M= 1/2nT = const

conductane:
G=(,+M Iph)/V = G,+MaP/V = Gb+(1+Tn,p pn’pV/LZ)oP/V
or G=Gy+ (0T, MUy, /L)P = GH+KP
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Current | (mA)

Photoconductance charactestics
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RELATIVE SPECTRAL SENSITIVITY (%)
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Spestral responses
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Cryostat for IR detectors
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