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Bode Plots Poles come from denominator of transfer function, 
zeroes from numerator.
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Final Conditions, or "after a long time" Replace inductors 
with wires
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or Q = Reactive "power" = ..V I sin( )θ units: VAR, kVAR, etc. "volt-amp-reactive"
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Diodes
conducting not conducting

or
v BE = v B v E Replace vBE with vEB and 

v CE = v C v E vCE with vEC in equations below 

+ - Modes or regions of operation (vBE and vCE are approximate) 

Vd< 0.7V Check Cutoff (off) Active (partially on) Saturation (fully on)
current

vBE < 0.7V vBE ~ 0.7V vBE ~ 0.7V
LEDs: 2V

iB = 0 iB > 0 iB > 0
+

V Z = zener 
voltage

vCE > 0.2V vCE ~ 0.2V

- iC = 0 iC = βiB = αiE α ~ 1 iC < βiB limited by something 
outside of the transistorcontrolled by the transistor
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