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Aufgabe A)

U

IC = ISe
(

UBE
UT

)
, IC = 10mA, IS = 10(−15)A

UBE = ln

(
IC

IS

)
UT = 778, 2mV ≈ 0, 8V

UR =
IC

BF

R = 0, 5V

⇒ U = UBE + UR ≈ 1, 3V

Bei ∆ T von 100 C und 1,7mV
C
≈ 200mV

⇒ UBE = 600mV statt 800mV ⇒ IB steigt um 7
5

= 40%, wie IC

Aufgabe B)

ESB Seite 52

UBE = U3 − U2




GG + gb 0 −gb

0 g0 + GL + gbe −gbe

−gb −gbe gb + gbe







U1

U2

U3


 =




I0

UBEgm

0


 =




I0

U3gm − U2gm

0







GG + gb 0 −gb

0 g0 + GL + gbe + gm −gbe − gm

−gb −gbe gb + gbe
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U2

U3
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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

analog U2 und U3

U2 =
I0gb(gbe + gm)

det G

U3 =
I0gb(g0 + GL + gbe + gm)

det G

VU =
U2

U1

=
I0gb(gbe + gm)

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

=
(gbe + gm) 1

rb

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

(gbe + gm)

=
(gbe + gm) 1

rb

(gb + gbe)(g0 + GL)︸ ︷︷ ︸
1

+
1

rb

(gbe + gm)
︸ ︷︷ ︸

2

1¿2
= 1

VI =
I2

I1

I1 = (U1 − U3)gb =
I0gbgbe(g0 + GL)

det G
I2 = −U2GL = −I0GLgb(gbe + gm)

det G

VI =
−I0GLgb(gbe + gm)

I0gbgbe(g0 + GL)
=
−GL(gbe + gm)

gbe(g0 + GL)

GL À g0

VI =
−(gbe + gm)

gbe

= −1− β ≈ −β
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Rein =
U1

I1

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

I0gbgbe(g0 + GL)

=
gb(gbe + gm + g0 + GL

gbgbe(g0 + GL)
+

gbe(g0 + GL)

gbgbe(g0 + GL)

=
gbe + gm + g0 + GL

gbe(g0 + GL)
+ rb

≈ rb + β(RL + re)

Raus =
U2

I2

U2

(
1

rb + RG + 1
gbe

+ g0 + gmUBE

)
= I2

U2

(
1

rb + RG + 1
gbe

+ g0 + gm

1
gbe

1
gbe

+ rb + RG

)
= I2

U2




g0 +

1 +

β︷︸︸︷
gm

gbe

rb + RG + 1
gbe




= I2

⇒ Raus =
1

g0 +
1 + β

rb + RG +
1

gbe

=
RG + rb

β
+ re


