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Experimental studies on operational characteristics of three kinds of avalanche photodiodes
(Si-APD and Ge-APD) have been carried out for very weak optical signal measurement using

photon counting method in the visible and infrared regions.

Analytical consideration are given

on the signal to noise ratio and the quality factor, on the basis of the excess noise multiplica-
tion factor. The weakest optical power to be detected is 2.5x107 W by Si-APD (1=632.8nm)

and 1.2X1078 W by Ge-APD (1=1153.0 nm).

The linearity of the signal pulse counts is kept

down to P=10"® W and up to P=10"'¢ W. Experimental results show that one could use an

APD as the excellent optical sensor with a wide dynamic range.

The quality factor 7 is de-

fined and the characteristics of an APD are described.
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The result obtained by integrated method.
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Fig. 8 Measured variation of the signal to noise ratio S/N and the number of counts Ns(vo) as a

function of the optical input power.

The result obtained by integrated method.
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Fig. 9 (a) Measured variation of the quality factor 7 as a function of the multiplication factor M
(Si-APD). (b) The quality factor 7 as a function of the number of dark counts No (Si-APD).
(¢) The quality factor 7 as a function of the multiplication factor M (Ge-APD).
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