
ECE Essentials
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MOS Field Effect Transistors (MOSFETs)
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(VGS − Vt)2 : VGS ≥ Vt, VDS ≥ (VGS − Vt) [saturation]
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0 : VGS < Vt [cutoff]
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nFET k = kn = µnCox Vt = Vt,n(> 0)
pFET k = kp = µpCox Vt = Vt,p(< 0)

Ideal Op-Amps Thévenin/Norton Equivalency

Resistor Color Codes

color: 10s:À 1s:Á multiplier:Â tolerance:Ã
black 0 0 1 Ω —
brown 1 1 10 Ω ± 1%
red 2 2 100 Ω ± 2%
orange 3 3 1 kΩ —
yellow 4 4 10 kΩ —
green 5 5 100 kΩ ± 0.5%
blue 6 6 1 MΩ ± 0.25%
violet 7 7 10 MΩ ± 0.1%
grey 8 8 100 MΩ ± 0.05%
white 9 9 1 GΩ —
gold — — 0.1 Ω ± 5%
silver — — 0.01 Ω ± 10%

Bipolar Junction Transistors (BJTs)
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