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topicstopics

• Large-signal operation
• BJT circuits at DC
• BJT biasing schemes
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Bias + signal

Large-signal Bias (DC) + signal (AC)
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BEBBBB VRIV +×=DC load line :
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CECCCC VRIV +×=
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Leg room (small)
head room (small)
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BJT operate as a switch

Switch on saturation mode
Switch off cut-off mode

Switch off: 

CCCCBI VviiVv =→=→=→< 005.0

Switch on: 

VVvC 02.0 ≈=



Microelectronic Circuit by 
meiling CHEN

8

Example 5.3
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BJT work in saturation mode
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Example 5.4 (DC analysis)
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Reverse bias

forward bias100=β

Active mode check

Assume BJT in active mode : 
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Example 5.5 (DC analysis)

100=β
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Assume BJT in active mode : 

JC : forward bias
JE : forward bias

Not in active mode 
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Assume BJT in saturation mode : 
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Example 5.6 (DC analysis)

100=β
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Example 5.7 (DC analysis)

100=β

Assume BJT in active mode : 
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forward bias

reverse bias

Active mode check
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Example 5.8 (DC analysis)

100=β

Assume BJT in active mode : 
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Reverse bias

forward bias
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Example 5.9 (DC analysis)

30=β

Assume BJT in active mode : 
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Example 5.10 (DC analysis)

100=β

Thevenin’s equivalent circuit
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Assume BJT in active mode : 

++=
β

Reverse bias

forward bias
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Example 5.11 (DC analysis)

100=β

100=β
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Find correct current 
by iteration 

mAIwithstart B 028.02 =



Microelectronic Circuit by 
meiling CHEN

18

100=β

100=β

Exercise 5.30 (DC analysis)

2CV
3CI



Microelectronic Circuit by 
meiling CHEN

19

Example 5.12 (DC analysis)

100=β

100=β

Q1 and Q2 cannot be conducting at same time.
If Q1 ON than Q2 OFF, and vice versa.
Assume Q1 on and Q2 off :
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BJT’s biasing schemes
1. self-bias
2. Base fixed bias
3. Collector-feedback bias
4. Two power supply version bias
5. Constant current bias 
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BEv
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1.Temperature change Collector biasing current change
2.Device change biasing current change

Why we need good biasing scheme?



Microelectronic Circuit by 
meiling CHEN

22

1. Self-Bias

β+
>>

>>

1
B

E

BEBB

RR

VV

β++
−

=
1

BR
E

BEBB
E R

VVI

Constrains:

Insensitive to T and β

CCCBCE

CCCC

CCBB

VorVV
VRI

VV

3
1

3
1

3
1

)( =

=

=

The rule of thumb :
(經驗法則)

Voltage-divider :

↑→∴

+
=

+
>>

B

B

B
E

IsmallRR

RR
RRR

RR

21

21

21

,

1

Q

β

Trade-off 

Suggestion:

CCE VIRR =××+ 1.0)( 21



Microelectronic Circuit by 
meiling CHEN

23

1. Self-Bias (emitter feedback bias)
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Example 5.13 design the following self bias circuit 
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2.  Base fixed bias
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3.  Collector-feedback bias (a)  
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Good biasing scheme
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3.  Collector-feedback bias (b)  
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4.  Two-power supply version 
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5.  Constant current bias by Current mirror
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