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Chapter 8:

BJT DC Biasing Circuits



DC Biasing Circuits
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 Fixed-bias circuit

 Emitter-stabilized bias circuit

 Collector-emitter loop

 Voltage divider bias circuit

 DC bias with voltage feedback



Fixed Bias Circuit
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Base-Emitter Loop
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From Kirchhoff’s voltage law:

Solving for the base current:

+VCC – IBRB – VBE = 0
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Collector-Emitter Loop
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The collector current is given by:

From Kirchhoff’s voltage law:
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Transistor Saturation Level

maximum current flow through the transistor.
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Load Line 
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 ICsat

o IC = VCC / RC

o VCE = 0 V

 VCEcutoff

o VCE = VCC

o IC = 0 mA

The Q-point is the particular operating point:

The end points of the load line are: 



Emitter-Stabilzed Bias Circuit

Adding a resistor (RE) to 

the emitter circuit 

stabilizes the bias circuit.
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Base-Emitter Loop
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From Kirchhoff’s voltage law :
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Since IE = ( + 1)IB:

Then IB:



Collector-Emitter Loop

10

From Kirchhoff’s voltage law :
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Since  IE  IC:
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Voltage Divider 

For IB << I1 and I2 and I1  I2 :
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For RE > 10R2:

From Kirchhoff’s voltage law:
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A very stable bias circuit.

Currents and voltages are  independent from  variations.

Transistor Saturation Level

EC

CC
CmaxCsat

RR

V
II






DC Bias with Voltage Feedback

A bias circuit for 

improving the stability. 

Q-point is only slightly 

dependent on the 

transistor  value. 
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Base-Emitter Loop
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From Kirchhoff’s voltage law:

0RI–V–RI–RI–  V EEBEBBCCCC 

For IB << IC:

CBCC IIII 

For IC = IB and IE  IC, the 

equation: 

0RIVRIRI–  V EBBEBBCBCC 

Solving for IB:



Collector-Emitter Loop

Applying Kirchoff’s voltage law:

IE + VCE + ICRC – VCC = 0

Since IC  IC and IC = IB:

IC(RC + RE) + VCE – VCC =0

Solving for VCE:

VCE = VCC – IC(RC + RE)
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Base-Emitter Bias Analysis

Transistor Saturation Level
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Load Line Analysis

Cutoff Saturation

mA0I

VV

C

CCCE





V0VCE

ERCR

CCV

C
I






15


