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Aufgabe A)

R = 10 k Ω

U = ?

IC = ISe
UBE
UT , BF = 200, IS = 10−15A

Annahme: T = 300 K ⇒ UT = 26 mV

IC = 10 mA ⇒ IB =
IC

BF

=
10 mA

200
= 50 µA

IC = ISe
UBE
UT ⇔ lnIC = lnIS +

UBE

UT

⇔ UBE = UT (lnIC − lnIS) = UT ln
IC

IS

⇒ U = UBE + RIB = UT ln
IC

IS

+ RIB

= 0, 78 V + 0, 5 V

= 1, 28 V

Temperaturstabilität:

U = const = RIB + UBE

⇒ dUBE

dT
= −R

dIB

dT
= − R

BF

dIC

dT
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dIC

dT
=

dIC

dT

∣∣∣
UBE=const

+ S
dUBE

dT
, S =

IC

UT

⇒ dIC

dT
=

S

T
(3UT + Ug − UBE)− S

R

BF

dIC

dT

⇔ dIC

dT
=

S

T
(3UT + Ug − UBE)

1 + S
R

BF

mit Ug(300 K) = 1, 205 V:

⇒ dIC

dT
≈ 32

µA

K

Anschaulich:

T ↑⇒ IC ↑⇒ IB ↑⇒ UBE ↓⇒ IC ↓
⇒AP ist stabil über der Temperatur.
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Aufgabe B)

ESB Seite 56:

I0

I2
RL

U1

I1

RG
U2

RG RL

I1 r b

I0

I2

go

gbe
3

1 2

U1 U3

I’2

Ube

U2

gm Ube

Ube = U3 − U2 ⇒ gmUbe = gmU3 − gmU2

 GG + gb 0 −gb

0 g0 + GL + gbe −gbe

−gb −gbe gb + gbe


 U1

U2

U3

 =

 I0

gmUbe

0

 =

 I0

gmU3 − gmU2

0



⇔

 GG + gb 0 −gb

0 g0 + GL + gbe + gm −gbe − gm

−gb −gbe gb + gbe


︸ ︷︷ ︸

G

 U1

U2

U3

 =

 I0

0

0


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⇒ U1 =

∣∣∣∣∣∣∣
I0 0 −gb

0 g0 + GL + gbe + gm −gbe − gm

0 −gbe gb + gbe

∣∣∣∣∣∣∣
det G

=
I0(g0 + GL + gbe + gm)(gb + gbe) + I0(−gbe − gm)gbe

det G

=
I0(g0 + GL)(gb + gbe) + I0gb(gbe + gm)

det G

⇒ U2 =

∣∣∣∣∣∣∣
GG + gb I0 −gb

0 0 −gbe − gm

−gb 0 gb + gbe

∣∣∣∣∣∣∣
det G

=
I0gb(gbe + gm)

det G

⇒ U3 =

∣∣∣∣∣∣∣
GG + gb 0 I0

0 g0 + gbe + GL + gm 0

−gb −gbe 0

∣∣∣∣∣∣∣
det G

=
I0gb(g0 + GL + gbe + gm)

det G

VU = U2

U1
:

VU =
U2

U1

=
I0gb(gbe + gm)

I0(g0 + GL)(gb + gbe) + I0gb(gbe + gm)

=
(gbe + gm) 1

rb

g0(gb + gbe) + GL(gb + gbe) + 1
rb

(gbe + gm)

=
(gbe + gm) 1

rb

(gb + gbe)(g0 + GL)︸ ︷︷ ︸
a

+
1

rb

(gbe + gm)︸ ︷︷ ︸
b

a�b
= 1
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VI = I2
I1

:

I1 = gb(U1 − U3)

= I0gb
(g0 + gbe + GL + gm)(gb + gbe)− gbe(gbe + gm)− gb(g0 + gbe + GL + gm)

det G

= I0gb
(g0 + gbe + GL + gm)gbe − gbe(gbe + gm)

det G

= I0gb
gbe(g0 + GL)

det G

I2 = −U2GL = −I0
gbGL(gbe + gm)

det G

⇒ VI =
I2

I1

=
−I0gbGL(gbe + gm)

I0gbgbe(g0 + GL)

= −GL(gbe + gm)

gbe(g0 + GL)

GL�g0≈ −(gbe + gm)

gbe

= −1− β
β�1
≈ −β

Rein = U1

I1
:

⇒ Rein =
U1

I1

=
I0[(gbe + gb)(g0 + GL) + gb(gbe + gm)]

I0gbgbe(g0 + GL)

=
gbe(g0 + GL)

gbgbe(g0 + GL)
+

gb(g0 + GL + gbe + gm

gbgbe(g0 + GL)

= rb +
g0 + 1

RL
+ gbe + gm

gbe(g0 + 1
RL

)

1
RL
�g0

≈ rb + RL

1
RL

+ gbe + gm

gbe

= rb +
1

gbe

+ RL +
gm

gbe

RL, β= gm
gbe

= 1
gbere

⇔ 1
gbe

=βre

= rb + re + RL + βRL

β�1

≈ rb + β(RL + re)
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Raus = U2

I2
:

I2 = g0U2 + I ′2 − gmUbe

= g0U2 + I ′2 +
gm

gbe︸︷︷︸
β

I ′2

= g0U2 + (1 + β)
1

1
gbe

+ rb + RG

U2

⇒ Raus =
U2

I2

=
1

g0 +
1 + β

1

gbe

+ rb + RG︸ ︷︷ ︸
a

β�1, g0�a

≈ RG + rb

β
+ re


