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Iis the diode current,

Is is the reverse bias saturation current (or scale current),

Vp is the voltage across the diode,

V7 is the thermal voltage, and

n is the ideality factor, also known as the quality factor or sometimes emission
coefficient. The ideality factor n typically varies from 1 to 2 (though can in some
cases be higher), depending on the fabrication process and semiconductor material
and is set equal to 1 for the case of an "ideal" diode (thus the n is sometimes
omitted). The ideality factor was added to account for imperfect junctions as
observed in real transistors. The factor mainly accounts for carrier recombination
as the charge carriers cross the depletion region.




The thermal voltage Vt is approximately 25.85 mV at 300 K, a temperature close to

"room temperature" commonly used in device simulation software. At any temperature

itis a known constant defined by:

VTzk_T’
q

where k is the Boltzmann constant, T is the absolute temperature of the p-n junction,

and q is the magnitude of charge of an electron (the elementary charge).

The reverse saturation current, /s, is not constant for a given device, but varies with
temperature; usually more significantly than Vy, so that Vp typically decreasesas T

increases.

https://en.wikipedia.org/wiki/Diode




7 (%i1)

Is : 1.36 * 10*-15

(%01) 1.36 10713
? (%1i2) VvVt : 25.85 * 10~-3
(%02) 0.02585
? (%15) I(v) := Is * (%e™(v/Vt) - 1)
(%05) I(v):=Is (%e’/Vt-1)
-->
2 (%17) plot2d([I(v)], [v,0.6,0.8],
[plot format, gnuplot],
[gnuplot postamble, "set grid;"])
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