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slope = dI/dV = G (conductance) = 1/R
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I = V/R
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What if we replace the linear resistor with 
a nonlinear device like a transistor?



VBE

IC

+
�

IC

VBE

IC = IS·exp(VBE/VT)
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Distortion!

IC = IS·exp(VBE/VT)
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IC = IS·exp(VBE/VT)
Distortion can be 
managed if signal 

swing is kept 
sufficiently small
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high transconductance gm

low transconductance gm

slope = dIC/dVBE = gm (transconductance)

curve is 
approximately 
linear for small
signal swings
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input voltage 
waveform

output current 
waveform slope = dIC/dVBE = gm (transconductance)

bias current IC

bias voltage VBE

small-signal 
amplitude vbe

small-signal 
amplitude ic
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input voltage 
waveform

ac small-signal linear 
approximation:

ic = gmvbe

Important: IC ≠ gmVBE !!!
IC = IS·exp(VBE/VT)

Don�t confuse ac and dc analysis!


