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Aufgabe A)

1. IC = 10 mA → IB = IC

β0
= 0, 1 mA

Daumenregel: IST = 10IB = 1 mA → UCC

IST
= Rges = 5 V

1 mA
= 5000 Ω

UE = REIC = 100 Ω · 0, 01 A = 1 V

Aus Maschenumlauf folgt:

UR2 = UBE + URE = 1, 7 V

→ R2 =
UR2

IST

=
1, 7 V

1 mA
= 1700 Ω

→ R1 = Rges −R2 = 3300 Ω

2.

I0

RG

C1

R1 R2 Rein

Rx Ω255=

U1 = −I0

[
RG||

(
1

jωC1

+ R

)]
= −I0

RG
1+jωτ1
jωC1

RG + 1+jωτ1
jωC1

U1 = RGI0
1 + jωτ1

1 + jω(τ1 + τ2)

mit τ1 = C1Rx, τ2 = C1RG

ω
τ1+ τ2

1 1
τ1
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|U1| = RGI0

√
1 + (ωτ1)2√

1 + ω2(τ1 + τ2)2

|U1(f →∞)| = RGI0

τ1

τ1 + τ2

ω =
1

τ1

:

|U1(ω = 1
τ1

)| = RGI0

√
2√

1 + ( τ1+τ2
τ1

)2
≤ RGI0

√
2

τ1+τ2
τ1

=
√

2 RGI0

τ1

τ1 + τ1︸ ︷︷ ︸
|U1(f→∞)|

⇒ 2πfgu =
1

τ1

=
1

C1Rx

⇔ C1 =
1

2πfguRx

≈ 6 µF

3.

|RE ‖ C2| = 1
100

RE

⇔
∣∣∣∣ RE

jωguREC2 + 1

∣∣∣∣ =
1

100
RE

⇔
√

1 + (ωguREC2)2 = 100 ⇒ C2 =

√
1002 − 1

ω2
guR

2
E

≈ 1, 6 mF
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4.

I1

1U RG

2U

I1 I2

1U R2RG R1 2U RL

0I

Ry

I2

0I

Ry 2U RL0g

Ube

Ube

RL

R2

R1

0I

I1 rb

beg1U

mg

gm =
∂IC

∂UBE

∣∣∣
UCE=0

=
∂

∂UBE

(ISe
UBE
UT ) =

IC0

UT

=
10mA

27mV
≈ 0, 37 S

1

gbe

=
∂UBE

∂IB

=
∂UBE

∂IC

∂IC

∂IB

=
1

gm

β0 ⇔ gbe =
gm

β0

= 3, 7 mS

g0 =
∂IC

∂UCE

=
∂

∂UCE

(IS(1 + UCE

UA
)e

UBE
UT ) =

ISe
UBE
UT

UA

=
10mA

100V
= 100 µS
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5.

ges : V U =
U2

U1
, V I =

I2

I1
, Rein =

U1

I1
, Raus =

U2

I2 Gy + gb −gb 0

−gb gb + gbe 0

0 gm g0 + GL


︸ ︷︷ ︸

Y

 U1

U be

U2

 =

 −I0

0

0



V U :

U2 =

˛̨̨̨
˛̨̨̨
˛̨̨
Gy + gb −gb −I0

−gb gb + gbe 0

0 gm 0

˛̨̨̨
˛̨̨̨
˛̨̨

det (Y)
=
−gmgbI0

det (Y)

U1 =

˛̨̨̨
˛̨̨̨
˛̨̨
−I0 −gb 0

0 gbe + gb 0

0 gm g0 + GL

˛̨̨̨
˛̨̨̨
˛̨̨

det (Y)
=

I0(gbe + gb)(g0 + GL)

det (Y)

⇒ V U =
U2

U1

= − gmgb

(gbe + gb)(g0 + GL)

GL�g0,gb�gbe≈ −gmRL

V I :

I1 =
U1

1
gbe

+ 1
gb

=
gbgbe

gb + gbe

U1 = gbgbe(g0 + GL)
I0

det (Y)

I2 = −U2

RL

=
gmgb

RL

I0

det (Y)

⇒ V I =
I2

I1

=
gmGL

gbe(g0 + GL)

β0= gm
gbe=

β0

1 + RLg0
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Rein :

⇒ Rein =
U1

I1

=
gb + gbe

gbggbe

= rb +
1

gbe

= rb +
β0

gm

re=
1

gm= rb + β0re

Raus :

⇒ Rein =
U2

I2

=
1

g0

Aufgabe B)

IC ≈ IS(T )e
UBE(T )

UT (T ) = IC(T, UBE(T ))

⇒ dIC

dT
=

∂IC

∂T

∣∣∣
UBE=const

+
∂IC

∂UBE

dUBE

dT
;

∂IC

∂UBE

=
IC

UT

UT =
kT

UT

; IS = Cn2
i = CT 3e−

Wg
kT

⇒ ∂IC

∂T

∣∣∣
UBE=const

=
∂IS

∂T
e

UBE
UT − ISe

UBE
UT︸ ︷︷ ︸

IC

UBE

U2
T

k
q

∂IS

∂T
= 3CT 2e−

Wg
kT + CT 3e−

Wg
kT (

Wg

k2T 2
k − 1

kT

dWg

dT
)

=
3

T
CT 3e−

Wg
kT + CT 3e−

Wg
kT

1

kT 2
(Wg − T

dWg

dT
)

=
3

T
IS +

1

T
IS

q

kT︸︷︷︸
1

UT

1

q
(Wg − T

dWg

dT
)︸ ︷︷ ︸

=:Ug(T )

=
1

T
IS

1

UT

(3UT + Ug)
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⇒ ∂IC

∂T

∣∣∣
UBE=const

=
ISe

UBE
UT

UT

1

T
(3UT + Ug)−

IC

UT

1

T
UBE

=
IC

UT

1

T
(3UT + Ug − UBE)

⇒ dIC

dT
=

IC

UT

1

T
(3UT + Ug − UBE) +

IC

UT

dUBE

dT

IC = const ⇒ dIC

dT
= 0

⇔ dUBE

dT

∣∣∣
IC=const

= − 1

T
(3UT + Ug − UBE)

Aufgabe C)

1.

Aus Maschenumlauf:

UD + Uaus

R2

R2 + R1

− U ein = 0 Uaus = vuUd ⇒ Ud =
Uaus

vu

⇔ U ein =
Uaus

vu

+ Uaus

R2

R2 + R1

⇔ U ein

Uaus

=
1

vu

+
R2

R2 + R1

=
R1 + R2 + R2vu

vu(R1 + R2)

⇔ Uaus

U ein

=
vu(R1 + R2)

(R1 + R2) + R2vu

=
vu

1 + R2

R1+R2
vu

2.

Vergleich: F a = vu F 2 =
R2

R1 + R2


