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where g = electron charge = 1.6022 X 10~ coulomb (C)
T = absolute temperature in kelvins = 273 + T .0
k = Boltzmann’s constant = 1.3806 % 1072 J per kelvin

1oAY sadl) e 250C 48 a3 a dx a die ol all 3l dad g gl

kT (1.3806 X 107 23)(273 + 25) T
vy = — = — = ~ 25.8 mV
q 1.6022 X 10 11.605.1
Jaiall  Jes  Ghlie i
Forward-biased region, where vy = 0 Gy ghlle &G ) AU
Reverse-biased region, where vy, < 0 Juaiall Aok o (ahall agall
Breakdown region, where =V = vy =0 1Y) sadl) o v (A
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Practical diode model Practical diode model g‘L“\J! ) Ve
k) okl I
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Ry ) Rumrr‘:; V= o7y = Vi
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I il
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{a) Forward bias (b) Reverse bias (c) Characteristic curve (silicon)
Forward bias: By applying Kirchhoff’s voltage law Reverse bias
Veias = Ve = Veyur = 0
VRuwre = TPRLMIT R=0A
Iy = Veias = Vr VR = VBias
Ry mvirr
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= the low forward
K dynamic resistance
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— o Vi = V,
+ R
A—h—-‘\o\{\,—o—-—o—l{ x 7 o £ /‘ 07V F
- \ § N Small reverse current \
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§ I § I reverse resistance Due to barrier potential
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(a) Forward bias (b) Reverse bias (c) VI characteristic curve

VF =07V + IF}'&
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Ideal model:
Rinarr Ve =0V
V
My 7l B SRS
1.0k RLIMIT 1.0kQ
+ Vi = IeRuvir = (10mA) (1.0kQ) = 10V
Viias === 10V Practical model:
VE=0.7V
Veias— Ve 10V —07V 93V
- - Iy = - = = 9.3mA
= 1.0kQ 1.0kQ T
Vi = IFRuir = (93 mA) (1.0kQ) = 9.3V
Complete model:
_ Vs — 07V 10V-07V _ 93V
e Rumir + iy 10kQ +10Q 10100 Bl
VeE=07V + Igry = 0.7V + (921 mA) (10 Q)) = 792 mV
Vs = TRumiT = (921 mA) (1.0kQ) = 921V
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R Ideal model:
1?1:‘11 Ir = 0A
Vg = Vaas = 10V
A Ve = 0V
Practical model:
1 Ip = 0A
- Vg = Vaas = 10V
Ve = 0V
Complete model:

Iz = 1pA
Ve = IrRusir = (1 #A) (1LOkQ) = 1mV
VR = VBIAS . VRLIM]’]‘ =10V —1mV =999V
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