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Ax = Agexp(-Vx/Vy)

The integrator forces the mean value of the error voltage Vg to
zero; thus AVE (AyV|n)2 = V12, where V7 is the “target value”
for the output of the X-AMP and Ay is its variable gain, as
given above. A is the gain when Vy = 0 and Vy is a built-in
scaling voltage. Accordingly, ViyAg exp (-Vx/Vy) = V1.

It follows that

Vx = Vy log(Viy rus/Vz) where V7 is the log ‘intercept’

.
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EL CURRENT-MODE SUMMING OF M OUTPUTS, EACH gV

ETC. TO Vy

S

K=1

The amplifiers have a gain A up to a limiting input voltage, £E| , above which the
incremental gain drops to zero. Each output is converted into a current-mode form in ar
absolute-value or squaring cell, g, and these currents are summed. In this simplified
scheme, the first stage to limit would be the fifth amplifier (not shown). This occurs whe
V)N = EL/A%. At some point as the input is increased, the fourth stage starts to limit. This
occurs at E| /A3. Over this interval—a ratio of A at the input—the output changes by “on
unit” of gV, a signal-independent unit of, say, 100pA. This is the essential nature of the
logarithmic function, since “a ratio of A at the input” amounts to 20log(A) decibels.
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