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The input impedance at the jfèt gate can be found by divid-
ing the input voltage by the input current,
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which results in,
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The mâgnitude, phase and envelope-delay of F(o) are
shown in fig. 2. Nole the high crosstatk in the magnitude
ploi at high tiequencies. A cautious designer will be worried
by seeing the phase plot tuming upwards aDd the envelope
delay going positive. But there is more.
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I .ource impedrnce al i l .  input th arore l lst year tr i) l
I  gered memories ol .ome 25 yef,rr ago. T remember:.ee.

inEi a very respectable oscilloscope burst into oscillation due
to having an inductol- connected to its input. I was trying to
examine stray magfletic fields from a power transformer at
tbc trme.

The effect is due to the amplifler input impedance being
negative over a range olfrequencies. Here is an example of
how even a very simple system, such as a jfbt source fbl-
lower, can exhibit  such unexpected behaviour. Figure' la)
shows the schematic and 1b) the equivalent circuit- The
impedance seen by the jfet source terminal is,
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Summing the currents into the source node gives,
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From this, the small-signal transfèr function at the source cai
0e wntlen,
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and the actual output will be scalcd down by the source to
load impedance ratio,
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Note the rcgative sign, which indicates a potential sowce
ofhouble!

h parallel to Zc there is the gate bias rcsistor and the
gate-drain sh'ay capacitance and any soulce inductance is
added to the whole,_
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The imaginary versus real part of4i is plotted in Fig.
3, showing that beyond 3MHz there is a negative real
part, as predicted by the negative sign in the ZG denom-
inator, With an inductance at the input, even .!s low as
lhat of a piece of wire, the circuit will oscillate at tlrc fre-
quency at which the Zii plot crosses the negative part of
the real axis.

But b€ wamed that in too many text books Zc is over-
simplilied to,
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which - since all terms aæ positive - shows no cause for
alarm.

How to cure it
There are four solutions to this instability problem.

a) As noted in previous corespondence, the simplest
nethod is to insert a rcsistor of a large-enough value -
about 3kO - in series with the amplifïer input, but this
will lower the system bandwidth.

b) Choose such values of jfet source loading and
trdlsconductance, that Zn remains positive, i.e. instead of
using the 2N5564 one can insert the 2N5911 which has
lower stray capacitances and higher source æsistance, but
this will also need some 300C1 in series.

c) If the inpùt signal will come from a tansducer of
known inductance, it is possible to insert a small resistor
in the drain of the upper jfet and thus allow some nega-
tve feedback trcugh the gate-dmin capacitance (Miller
effect), This works for a limited mnge of irductances.

d) The best way is to add a series Cxftx [etwork acrcss
the input, as in Fig. 4, to compensate for the regative
input impedance. Fig. 5 shows the result for inductances
up to l0pH. Now lhe sedes iDput rcsistance can be safe-
ly reduced to some 15Q, without influeacing the band-
width.

With bipolar transistors, the negative input imp€dalce
is greatly reduced by the base resistançe. Even so, some
circuit configurations can still become uNtable with
input inductance. The series C"R" compensation can also
be used here, as described fol the fet. I
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