
Lect. 11: BJT Circuits at DC

β=100, vBE,ON=0.7V, VCE,sat =0.3V.
Design the circuit so that IC=2mA and VC=5V in the active region.g C C g

(1) What is Rc?
10 V(1) 5 kR Ω(2) What is IE?

(3) What is VE?

(1) 5 k
2 mACR = = Ω

2(2) 2 2.02 mA
100E B CI I I= + = + =

(4) What is RE?

(5) I it i ti i ?

(3) 0.7EV V= −

( 15)
(4) 7.08 k

2 02
E

E
V

R
− −

= = Ω
(5) Is it in active region? 2.02

,(5) 5 ( 0.7) 5.7CE CE satV V= − − = >
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Lect. 11: BJT Circuits at DC

V 4 V 4 0.7 3.3 VE BE= − = − =

1 V ?

V 0 3.3 1 mA
3.3

E
E

E

I
R
−

= = =
Using VBE,ON=0.7V, β = 100,VCE,sat=0.2V

1. VE = ?

2.  IE = ? 100 ~ 0.99
1 101

C EI Iα
βα

β

=

= =

3.  IC= ?

4 V =?

1 101
0.99 1 0.99 mACI
β +

= × =

4.  VC=?

5.  IB=?

V 10 10 0.99 4.7 ~ 5.3 VC C CI R= − = − ×

1I 1 ~ 0.01 mA
1 101

E
B

I
I

β
= =

+
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Lect. 11: BJT Circuits at DC

V 6 V 6 0.7 5.3 VE BE= + − = − =
Using VBE ON=0.7V, β = 100,VCE sat=0.2V

V 10 4.7 10 7.52 2.48 VC CI= − × = − =

g BE,ON , β , CE,sat
5.3 1.6 mA
3.3EI = =

1. VE = ?

V 10 4.7 10 7.52 2.48 VC CI×

(not possible)= 2.48-5.3= -2.82CEV

2. VC=?

3. IB=?
satV ~V V 5.3 0.2 5.5 VC E CE+ = + = +

10 5.5 0.96 mA
4.7CI + −

= =

1.6 0.96 0.64 mAB E CI I I= − = − =

Prof. Woo-Young ChoiElectronic Circuits 1 (09/2)



Lect. 11: BJT Circuits at DC

1. VE = ?

2. VC=?

3. IB, IC, IE=?

Transistor is cut-off!
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Lect. 11: BJT Circuits at DC

V V 0.7 VE EB= =
β=100

1. VE = ?

V V 0.7 VE EB

V V 10 0.7 4.65 mA
2

E
EI

R

+ − −
= = =

2. IC=?

2ER

0.99 4.65 4.6 mAC EI Iα= = × =

3. VC=?

4. IB=?
V V

10 4 6 1 5 4 V
C C CI R−= +

= − + × = −    10 4.6 1 5.4 V= + × =

4.65 0.05 mA
1 101

E
B

I
I

β
= = =

+β

,V 0.7 ( 5.4) VEC EC sat= − − >
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Lect. 11: BJT Circuits at DC

2

1 2

50V 15 15 5 V
100 50

( // ) (100 // 50) 33 3 k

B
BB

B B

R
R R

R R R

= + = = +
+ +

= = = Ω
β=100

1. IE = ?

1 2( // ) (100 // 50) 33.3 kBB B BR R R= = = Ω

V VBB B BB BE E EI R I R
I

= +

2. VC=?
1

E
B

I
I

β
=

+
V V
[ ( 1)]

BB BE
EI

R R β
−

=
+ +[ ( 1)]
5 0.7 1.29 mA

3 (33.3 / 101)

E BB

E

R R

I

β+ +

−
= =

+

1 28 AI I

1.29 0 0128 mAI

1.28 mA
V 15 15 1.28 5 8.6 V

C E

C C C

I I
I R

α= =

= + − = − × =

0.0128 mA
101BI = =

V V
0 7 1 29 3 4 57 V

B BE E EI R= +

= + × =

V V
4 57 0 7 3 87 V

E B BEV= −

= − =
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    0.7 1.29 3 4.57 V= + × =     4.57 0.7 3.87 V= =



Lect. 11: BJT Circuits at DC

2Ignoring BI

1 1 1V 15
     15 1.28 5 8.6 V

C C CI R= + −

= − × = +

2
2 1V V V 8.6 0.7 9.3 VE C EB Q
= + = + = +

2
2

2

15 V 15 9.3 2.85 mA
2

E
E

E

I
R

+ − −
= = =

2 85I

β=100

2
2

2

2.85 0.028 mA
1 101

E
B

I
I

β
= = =

+

β

1. VC,1=?
2. IB2 =?
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Lect. 11: BJT Circuits at DC

2Considering ,BI

D V d ?

1 1 2Current in 1.28 0.028 1.252 mAC C BR I I= − = − =

Does VC1 go up or down?

1V 15 5 1.252 8.74 VC = − × =

2V 8.74 0.7 9.44 VE = + =

(Before, 8.6V)

2E

2
15 9.44 2.78mA

2EI −
= =

β=100

2,new
2.78 0.0275 mA
101BI = = (Before, 0.028mA)

β

1. VC,1=?
2. IB2 =?
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