Single Transistor Amplifiers

Common Emitter Amplifier

Reasonable Gain. Adjustable input impedance. Relatively high out-
put impedance. Good inverting voltage amp (If the load is known!)
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Common Source Amplifier

Reasonable Gain. Adjustable input impedance. Relatively high out-
put impedance. Good inverting voltage amp (If the load is known!)
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Common Collector Amplifier

Nice voltage buffer: High R;,, and low R,,;. “Copies the input volt-
age to an unknown load”.
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Common Drain Amplifier

Nice voltage buffer: Infinite R;,, and low R,,;. “Copies the input
voltage to an unknown load”.
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Common Gate Amplifier

Common Base Amplifier

Nice current buffer: Low R;,, and high R,,;. “Copies the input cur-
rent to an unknown load”. Also used as a noninverting voltage amp—
IF you know the load, and need a low input resistance.
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Nice current buffer: Low R;,, and high R,,;. “Copies the input cur-
rent to an unknown load”. Also used as a noninverting voltage amp—
if you know the load, and need a low input resistance.
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(All expressions assume v is constant. If vgg = 0, set x = 0.)




Small-Signal Impedance Measured at Transistor Terminals

Emitter Impedances seen through the base of a
BJT are increased by a factor of 5 + 1.
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Impedances seen through the drain of a MOS-
FET are increased by the intrinsic gain of the
transistor. Use ¢, = gm + gmp = (1 + X)gm:
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Base Impedances seen through the emitter of a
BIT are decreased by a factor of 3 + 1.

rr+ Rp Rp
RamT8B 4
B+1 T B+1

Impedances seen through the collector of a BJT
are increased by the intrinsic gain of the transis-
tor. Loads attached to the emitter are in parallel
with 7.
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With a base resistor, R is added to 7, and g,, is scaled by (T :'WRB ) :
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R FET are reduced by the intrinsic gain of the tran-
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Collector impedances seen through the emitter of
R a BJT are are decreased by the intrinsic gain of
the transistor.

1 Re
R=ro (= lrot )
9Im 1+ gmro

A
R
1 Re
e —+
Im gmTo
X L,
T gm e

With a base resistor, Rp is added to r, and g,, is scaled by (TW TRB ) :
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All expressions assume vp is constant.

G = Gm + Gmb = gm (1 +X)
Ifvps =0, set xy =0.




