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Rarely Asked Questions

what they seem

driving a slow ADC?

A. Because things are not
always what they seem.
Consider the quagga — the
last one died in Amsterdam
zoo on the 12th August
1883 and they have long
been considered extinct.
Recent genetic research on
the remains of a number

of quaggas show that they
were not a separate spe-
cies, but a pattern variant
of the basic African plains
zebra. There is a good chance that a selec-
tive breeding program can resurrect the
quagga, allowing it to be returned to its for-
mer habitat. This project is now in hand and
the results, which | hope to have seen by the
time you read this, are very encouraging.

Similarly a “dc” ADC input is often noth-
ing of the sort. The analog inputs of many
different types of ADCs contain switched
capacitors. Sometimes they are buffered
with amplifiers, but generally the circuits
driving the ADC input terminals must toler-
ate the fast transient currents that flow as
the capacitors are switched. The repetition
rate of these current pulses may be the
system sampling clock frequency, but some-
times it is the much higher conversion clock
frequency of the ADC. If the input interface
cannot tolerate these fast current pulses,
there is a serious risk that the system will
malfunction and suffer from nonlinearity, or
even missing codes.

We can handle the problem in two ways.
The simplest is to place a capacitor between
the ADC input and ground, allowing the
transient currents to flow in the capacitor
rather than in the drive circuit. The alterna-
tive is to use a driver/interface circuit that
can tolerate fast current transients.

If we use the capacitor, we may be reduc-
ing our system'’s frequency response. It is
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Things (animals and ADCs) are not always

Q. Must | consider high frequency issues when

important, if we use this approach, to ensure
that the circuitry driving the ADC input will
be stable with the additional capacitive load,
and that the system bandwidth will still be as
large as necessary.

If we choose to use a drive circuit capable
of handling the transients without an added
capacitor, we must confirm (probably by
experiment — spice macro models may not
be detailed enough to predict the effect
of such fast transients) that the amplifier or
other driver will handle the transients over
the whole input dynamic range, as the pulse
amplitude may well vary with input level.

It is also very important to remember that
the reference input of an ADC has the same
structure as the signal input — and may
have similar transients. The load capacitor of
the reference IC normally prevents adverse
effects — but some voltage references are
promoted as “not needing output capaci-
tors.” This may be true when they are used
with resistive loads, but is certainly not true
when these transient currents are present.

To learn more about circuitry
driving the ADC input,
Go to: http://rbi.ims.ca/5696-121
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