
Resistor: Material and Device Perspectives

Material
•

~E: electric field

•
~J : current density

• ρ: resistivity

• σ = 1/ρ: conductivity

•
~E = ρ ~J, ~J = σ ~E
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Device
• V : voltage

• I: electric current

• R: resistance

• V = RI
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Current from current density: I =

Z
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Voltage from electric field: V = −
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