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Table 1 Typical Values of Gain and Response Time

Response Time

Operating Temperature

\
\ P

Photodetector Gain (s) (K)
Photoconductor 1~10° 1072~10"* 4.2 ~300
p-n junction o 1 107" 300
p-i-n junction 1 10°%~107"° 300
Metal-semiconductor 1 ' 107" 300
diode
Avalanche photodiode 10>~ 10* 107" 300
Bipolar phototransistor 100 10°* 300
Field-effect 10? 1077 300
phototransistor
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Fig. 4 Detectivity D* ‘as a function of wavelength for various photoconductors and
photodiodes (indicated with PD). The dashed curves are the theoretical ideal D* at 77K
and 300 K viewing an angle of 2 steradians. (After Kruse, McGlauchlin, and McQuistan,
Ref. 12; Melchior, Refs. 2 and 3.) ’



—— 300K ===7T7K
- C53 Sb
T A »
E 105 H107t
o
- In As P EL
s 9%.30"070"%0.64 "0.36 A
- ) -
z ~
5 e
[&)
o ip x
8 z
pd -_
e g
& {10t E
x w
2 z
a vy}
@ a.
< -
3 5
Q 4102 3
[
o
(@]
\ HeNs \
AR AR h Nd:YAG Ea\h UM
NeN2 HeNe| GaAs :
1ol +71 ll th 1 L b ’l | 103

0.2 04 06 08 1 12 14 16 18
WAVELENGTH {pm)

Fig. 5 Optical absorption coefficients for various photodetector materials; some laser
emission wavelengths are indicated. (After Melchior, Ref. 2.)
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“ig. 6 Optical absorption coefficients for infrared photodetector materials. (After Mel-
shior, Ref. 2.) '
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Fig. 7 Quantum efficiency and responsivity for various photodetectors.
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Fig. 10 Operation of photodicde. (a) Cross-sectional view of p-i-n diode. (b) Energy-
band diagram under reverse bias. (¢) Carrier generation characteristics. (After Melchior,

Ref. 2.)
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Fig. 14 (a) Photoslectric emission of onuited electrons from
(E; > hv > q¢sn). (b) Band-to-band excitation of a hole-ele
Hole-electron pair generation and avalanche muitiplication u
(hv> Ey and V = Vg).
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Fig. 15 (a) A 500-A-thick ZnS antireflection coating. (b) Transmittance, reflectance, and
loss in the gold films as a function of the gold layer thickness, A = 0.6328 um. (After
Schneider, Ref. 19.)
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Fig. 13 Device configurations of some high-speed photodiodes. (a) p-i-n diode. (b) p-n
diode. (c) p-i-n diode with illumination parallel to junction. (d) Metal~semiconductor

diode. (e} Metal-i-n diode. ({f) Semiconductor point-contact diode. (After Melchior,
Ref. 2.)
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Fig. 33 (a) Bipolar phototransistor. (b) Photo-Darlington. (After Jayson and Knight,
Ref. 51.)
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Fig. 34 Current-voltage characteristics of a bilateral heterostructure phototransistor.
(After Knight et al., Ref. 53.) .



