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SYNOPSIS

characterizing the aval-anche properties of diodes
with greater precision demands techniques capable of resolving
residuar inhomogeneities in the junction. Towards this end

high resolution apparatus has been developed that can measure

fine-grained multiplication at high levels (M , tO6) and also
rocal current fluctuations at high current density

??(6 x 10- A/cm-) - rn this paper it is shown that these mul-ti-
plication and current fluctuation measurements at high resolu-
tion and stability offer a unique method for determination of
intrinsic response time, a parameter of importance at high

rl Jfrequency.'-

rt has been shown previously [2J that due to the

effects of time dependence of murtiplication process, the

avaranche noise is attenuated by a factor (r + 
^2"212r'1 where

uJ is the freguency, Iu is the multiprication factor and r is
the intrinsic response time. This fact,or is significant only
when 

^2yr2t2 > 1. rf avaranche noise is plotted as a function
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of nultiplication f actor M, then the intrinsic response tirne '( ,

can be determined accurately from the slope of the curve when
'))')

r^r-M-t- > 1. As an example, the noise measurements from one of

the diodes are shown in Ficrure 1. In this diode t is measured

to be 9.0 x 1g-I2 sec. The values of.r, and ro for electrons

and holes, respectively, can also be determined by this method

and will be described at the meetinq. Such measurernents have

not been possible before because of the high stabil-ity required

in noise measurements at high levels of multiplication. I
I

Stabil-ity of noise measurements at high orders of

multiplication and current density has been achieved by using a

He-Ne laser for exciting the avalanche process and measuring

the noise at 30 MHz. High resolution is achieved by focussing

the light to a spot 2 microns in diameter. These noise measure-

ments correspond to values of multiplication much higher than

have been previously report.a. [3]

The intrinsic response times obtained from noise

measurements are compared with theoretically calculated values

and are found to be in good agreement.
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