Voltage-current relationship of a p-n junction diode

i=1 e -1

Vo =KkT/q

I¢  saturation curreni (reverse saturation), Ig> 0

k  Boltzmann®s constant; k = 1.38x10 > joules/K = 8.62x107 eV/K
T Absolute temperature = 273 + temperature in °C

q 1.60x107" coulombs = 1 e

=

an adjusting lactor (emission coefficient), I€£<n<?2

Vi volt-equivalent of temperature, thermal voltage
="T/116000 volts
= 25 mV at room temperature (20 °C, T =293 K)
=26 mV at temperature 25 °C

qvmkT

When v > the cut-in voltage, i = Is e = I exp(qv/kT).

Cut-in voltage 0.2 to 0.3 volts for a germanium diode
0.5 to 0.6 volts for a silicon diode

Is(1) = Is(Tyy x 2 10 A

—Cgi = =2.2ml /°C (= —2mV/°C)
dl
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Zener Diode (Breakdown diode)

A ‘/'I? ) 1:
—> WR{J 4 ! dynamic resistance (incremental resistance)
+ v — ! X A E/f .
Cl4) q‘;// / 2 a7y .
3 J

Bpe= Ty .
A R AT

Ideally, rz = 0, AVz =0
Vz is a constant.

Typically, 10V <Vz<6V ;r;~a fewohms
cherwise, 1z~ hundreds of ohms

Higher Vz: postive temperatire coefficient

Izx  knee current (minimum current) for a good regulation
Vzx  breakdown voltage (Zener voltage) at I

Iyt test current

Vzy Zener voltage at Izt

17 dynamic resistance at Izrand V7

Py  Power rating (Watts); Pz = I Vzp

Equivalent circuit model of a Zener diode

7V Vz<5V: negative temperaturé coefficient (TC)
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