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Aufgabe A)

1) ges.: β |UCE=0 =
IC

IB

IC

IB

IB

IC

Ccb

gbe

Ib

Cbe

B
b

UCE

E

C

= 0

gbe

Ib

B
b

E

C

Cbe Ccb

Ccb � Cbe ⇒ C = Ccb + Cbe ≈ Cbe

IC = β0Ib

Ib =
gbe

gbe + jωCbe

IB ⇒ IC =
β0gbe

gbe + jωCbe

IB

⇔ β =
IC

IB

=
β0gbe

gbe + jωCbe

=
β0

1 + jω
Cbe

gbe
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2) ges.: 3dB Grenzfrequenz

|β| !
=
|β0|√

2

⇔ |β0|

|1 + jω
Cbe

gbe

|
=
|β0|√

2

⇔
√

2 = |1 + jω
Cbe

gbe

| =

√
1 + ω2

C2
be

g2
be

⇒ 2 = 1 + ω2C2
be

g2
be

⇔ ω2 =
C2

be

g2
be

⇒ ω =
Cbe

gbe

=: ωβ

3) Näherung für β

T � Cbeβ0

gm

, T =
1

f
;
β0

gm

=
1

gbe

⇒ Cbeβ0

gm

=
1

ωβ

⇔ 1

f
� 1

ωβ

⇔ f � ωβ

⇒ ω = 2πf � ωβ

⇒ β =
β0

1 + j
ω

ωβ︸︷︷︸
�1

≈ βωβ

jω
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Aufgabe B)

1) ges.: komplexe Spannungsverstärkung V U =
U2

U1

Ansatz: Zerlegung der Kollektor-Basis-Kapazität mittels Miller-Theorem in

C ′
cb‖Cbe und C ′′

cb‖CL

b

C’cb

C’’cb

U1

I1
B br b

Ube

gbe

Cbe

Ccb

beUmg

go

C

E

CL RL U2

Icb

I2

E

beUmg

go

C

CL RL U2

I2

U1

I1
B br

Ube

gbe

Cbe

Transformation mit Miller-Theorem

Icb = jωCcb(U be − U2)

= jωCcb(1−
U2

U be

)U be; V ′
U :=

U2

U be

⇒ Z ′
cb =

U be

Icb

=
1

jωCcb(1− V ′
U)

=
1

jωC ′
cb

⇒ C ′
cb = Ccb(1− V ′

U)
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Icb = jωCcb(U be − U2)

= jωCcb(
U be

U2

− 1)U2

= jωCcb(
1

V ′
U

− 1)U2

⇒ Z ′′
cb = −U2

Icb

=
1

jωCcb(1−
1

V ′
U

)
=

1

jωC ′
cb

⇒ C ′′
cb = Ccb(1−

1

V ′
U

)

Icb = jωCcb(U be − U2) = gmU be + (g0 + GL + jωCL)U2

⇔ −(g0 + GL + jω(Ccb + CL))U2 = (gm − jωCcb)U be

⇔ V ′
U =

U2

U be

= − gm − jωCcb

g0 + GL + jω(Ccb + CL)

U be =
Zb

rb + Zb

U1 =
1

rbYb + 1
U1

mit Yb = gbe + jω(Cbe + C ′
cb)

U be =
1

1 + rbgbe + jωrb(Cbe + C ′
cb)

U1
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I2 = gmU be + (g0 + jωC ′′
cb)U2 = −(GL + jωCL)U2

⇔ U2 = −gmU be

1

g0 + GL + jω(C ′′
cb + CL)

⇒ V u =
U2

U1

=
−gm

g0 + GL + jω(C ′′
cb + CL)

1

1 + rbgbe + jωrb(Cbe + C ′
cb)

2) ges.: Zein und Zaus

Zein =
U1

I1

= rb + gbe||Cbe||C ′
cb = rb +

1

gbe + jω(Cbe + C ′
cb)

Zaus =
U2

I2

= g0||GL||CL||C ′′
cb =

1

g0 + GL + jω(Cbe + C ′′
cb)


