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Comparator detects position of
peaks and valleys in a waveform

Marian Stofka, Slovak University of Technology, Bratislava, Slovakia

The recent advent of Analog

Devices’ (www.analog.com)
ADCMP60x family of comparators has
filled a gap between the less-than-1-
nsec-response comparators consuming
100 to 200 mW and those exhibiting
approximately 1-psec response, requit-
ing about one-thousandth that power.
The ADCMP60x comparators exhibit
a low value of the product of propa-
gation-delay-by-supply-current drain;
possess rail-to-rail input and output op-
eration; and offer a variety of options
for hysteresis, latch-mode operation,
and shutdown mode. Some of them

also have inherent level-translating
capability. Moreover, the ratio of propa-
gation delays for the positive and neg-
ative transitions at the output is close
to the ideal value of 1 within 8% toler-
ance for the ADCMP600, ADCMP601,
ADCMP602, and ADCMP603 and
with in a 6.7% tolerance for the
ADCMP608 and ADCMP609 mem-
bers of the family (Reference 1).

This ratio is important in appli-
cations in which both positive- and
negative-output-level transitions are
equally significant. Figure 1 shows one
such circuit. Voltage-level transitions
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NOTE: D, AND D, ARE HSMS-282Ls OR HSMS-282Cs.

Figure 1 Comparator IC, produces an output that switches state at the posi-
tive and the negative peaks of the input-voltage waveform.
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at the output of the detector indicate
changing of the sign of the first deriva-
tive of the input signal; in other words,
the circuit detects time positions of
peaks and valleys in the input-voltage
waveform. The detector circuit uses an
ADCMP601 for IC,, and IC, is an An-
alog Devices AD8007 current-feed-
back amplifier. IC, connects as a volt-
age follower with an antiparallel com-
bination of Schottky-barrier switching
diodes, D, and D,, between the output
and the inverting input of the amplifi-
er. Comparator IC’s inputs connect to
the source of the input voltage and to
the output of the current-feedback am-
plifier. This configuration enhances the
voltage difference of V. —V, between
inputs of the comparator. It performs
this enhancement in a steplike manner
at the instant, or region, at which the
sign of slope of the input signal chang-
es. This voltage difference is a measure
of the double-forward voltage of di-
odes D, and D, at their forward current,
which you derive from V| /R..

You use a current-feedback amplifier
as IC, because a dynamic current flows
into its inverting input even when you
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connect it as a voltage follower. The
values of the Ry and R, resistors are

Ao is the electrical-error angle in ra-
dians. The period of input harmonic

F 2m_
those that Reference 2 recommends Vint® T voltage, T in Figure 2, represents 2
for a gain of 1. You needn’t worry about Vy - Wip=Ae radians. The final error of the detector
instability due to the presence of anti- is Ad, which decreases by a factor of
parallel diodes in the feedback path of 0 , \/2. This reduction occurs because the

the current-feedback amplifier. These
diodes increase the value of feedback
resistance to more than 499€). When-
ever the input voltage is only approxi-
mately OV, the frequency-gain response
of IC, for an R value greater than

499Q) remains flat.

An analysis of the response of the
voltage follower in Figure 1 to a har-

necessary operating overdrive over the
midpoint of the steplike transition in
the V,(t) voltage that the comparator
requires is more than an order of mag-
nitude less than the value of V_EbN
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transimpedance) to R, drops to one.
This simplification leads to an equa-
in Figure 2:

tion for the delay, t,,,
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peaks of the input voltage.

where V. is the forward voltage of di-
ode D, V_ is the amplitude of input
voltage, R is the dc transresistance

of the current-feedback amplifier, and
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