Test set characterizes
FET’s AGC response

by John Dunn
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The relationship of a field-effect transistor’s gate-to-
source voltage (V,) to its drain-to-source resistance
(Ra), and consequently its suitability for use in automat-
ic-gain-control circuits, can be found with the n-channel
FET tester described here. Making the FET’s Ry a part of
one leg of 2 Wien-bridge oscillator makes it possible for
a technician to correlate the bridge’s instantaneous out-
put frequency with a bridge-generated voltage that cor-
responds to the applied V,. Because the frequency is
related to Ry by a simple equation, Re may be readily
plotted against V.

Operational amplifier A, and zener diode D, maintain
a voltage of about 7.5 volts for the FET’s source, with its
uncommitted drain connected into the circuit such that
under steady-state conditions the Wien bridge built
around A; is balanced at any given frequency for:

Ra/(Rp+Ra) = (jwC.Co)/ [jwR,Ca(1 +jwRyCy) +
(1 +ijbe) +ijaCb]

1/(R.RC,Cy), the condition for balance

Because w
simplifies to:

Rds = be/[(Ra/Rb) + (Cb/ca)]

AGC RESPONSE OF MPF4391 FET

Vgs Fréquency, Hz Ras, 2

0 2149 17.9
~0.5 2303 20.5
-1.0 2465 23.4
~15 2656 27.1
~2.0 2893 32.0
—25 3207 39.0
-30 3683 50.8
-3.2 3936 57.6
~34 4314 68.4
-36 4836 84.5
-38 5604 110.3
-3.9 6199 131.7
~3.95 6560 145.2
-4.0 6949 160.1

where f is the frequency of the oscillator, then Ry =
Rp/[1/(47?R,*C,Cy) + (Co/Ca)]. Thus Ra may be
determined for any frequency selected by R,, and the
AGC plot constructed if the corresponding Vs for that
frequency is recorded. Note that the required gate-
to-source potential of 0 to —7.5 v is derived from the
Wien bridge itself via A; and A,.

The typical response of 2 Motorola MPF4391 is tabu-
lated (see table) and may be used to check the tester’s

Noting that R, = 1/(w?RyCiCs) = 1/(472f?R,C.Cs), operation. O
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Charting gain. Tester, with n-channel FET placed in leg of Wien-bridge oscillator, helps find relationship of FET’s drain-to-source resistance
(Rss) to its gate-to-source voltage (Vs), and thus its suitability for use in automatic-gain-control circuits. The common variable is frequency, -
which has an effect on Ry, via feedback voltage Vy.. The typical response of Motorola FET (table} aids in checking out the tester.
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