
Datos

t0 = 1ns

R = 4.7 kΩ

vs(t) = u(t− t0)500mV

VS = 8V

τT = 18ns

ND = 1019 cm-3

A = 0.01mm2

Ejercicio 26 - Guía Diodo N3



vs(t) = u(t− t0)500mV

Datos

t0 = 1ns

R = 4.7 kΩ

VS = 8V

τT = 18ns

ND = 1019 cm-3

A = 0.01mm2

+
-

+

-
VDID

+ -

Inversa:

VS = VR − VD

0
ID = −I0 ≈ 0

VD = −VS = −8V

-4V



gd =
(ID + I0)

kT
q

VD = −VS = −8V

00

ID = −I0

≈ 0

CD = Cj + Cd

≈ 0

Cd =
q

kT
τT (ID + I0) ≈ 0

Cd << Cj

Inversa

Cj << Cd

Directa
No siempres es válido

C �
j(V ) =

�
q�sNa

2(φB − VD)
Cj(V ) = A

�
q�sNa

2(φB − VD)

A = 0.01mm2 = 0.0001 cm2

0.9V =
kT

q
log

n0

ni
− (−1)

kT

q
log

p0
ni

p0 ≈ Na

n0 ≈ Nd

φn ≈ 9 ∗ 60mV = 540mV

φp = −φB + φn = −360mV

360mV

60mV
= 6 Na = 1016 cm−3

φB = 0.9V = φn − φp

rd =
1

gd
= ∞

Datos

t0 = 1ns

VS = 8V

τT = 18ns

ND = 1019 cm-3

A = 0.01mm2

R = 4.7 kΩ

φB = 0.9V

vs(t) = u(t− t0)500mV

PN+ Na << Nd

CD = Cj = 0.965 pF

Cd = 0

rd = ∞



gd =
(ID + I0)

kT
q

VD = −VS = −8V

00

ID = −I0

≈ 0

CD = Cj + Cd

≈ 0

Cd =
q

kT
τT (ID + I0) ≈ 0

Cd << Cj

Inversa

Cj << Cd

Directa
No siempres es válido

C �
j(V ) =

�
q�sNa

2(φB − VD)
Cj(V ) = A

�
q�sNa

2(φB − VD)

A = 0.01mm2 = 0.0001 cm2

0.9V =
kT

q
log

n0

ni
− (−1)

kT

q
log

p0
ni

p0 ≈ Na

n0 ≈ Nd

φn ≈ 9 ∗ 60mV = 540mV

φp = −φB + φn = −360mV

360mV

60mV
= 6 Na = 1016 cm−3

φB = 0.9V = φn − φp

rd =
1

gd
= ∞

Datos

t0 = 1ns

VS = 8V

τT = 18ns

ND = 1019 cm-3

A = 0.01mm2

R = 4.7 kΩ

φB = 0.9V

vs(t) = u(t− t0)500mV

PN+ Na << Nd

rd = ∞
CD = Cj = 0.965 pF

Cd = 0 1.3pF

CD = Cj = 0.965 pF

Cd = 0

rd = ∞



~0

La corriente predominante será la de electrones.

Datos

t0 = 1ns

VS = 8V

τT = 18ns

ND = 1019 cm-3

A = 0.01mm2

R = 4.7 kΩ

φB = 0.9V

vs(t) = u(t− t0)500mV

PN+ Na << Nd



Modelo de orden 0.

1. Polarización.
2. Encontramos el circuito equivalente de pequeña señal.

ID, VD

3. Encontrar el modelo de pequeña señal
4. Resolver el circuito equivalente.

id(t), vd(t)



vd(t)
id(t)

id(t), vd(t)

rd = ∞
CD = Cj = 0.965 pF

Cd = 0
Datos

t0 = 1ns

VS = 8V

τT = 18ns

ND = 1019 cm-3

A = 0.01mm2

R = 4.7 kΩ

φB = 0.9V

vs(t) = u(t− t0)500mV

PN+ Na << Ndvth(t) = vs(t)
rd

rd +R
Rth = R//rd =

Rrd
rd +R

Rth

vth(t)
CD

vd(t) = VF + (V0 − VF ) exp
�−(t− t0)

RC

�

vd(t) = ΔV
�
1− exp

�−(t− t0)

RC

��

ΔV = 500mV

ΔV
τ = RC

id(t) =
vth(t)− vd(t)

Rth

i_d(t)

vD(t) = VD + vd(t)

1



VD = −VS = −8V

ΔV = 500mV

-4V
500 mV




