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Ch4 power characteristics of BJT
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11、、 contruction

Large area bipolar transistors can have a very non-uniform 

current distribution due to the resistance of the base layer. Since 

the base current is applied through the thin base layer, there can 

be a significant series resistance in large devices. 



22、、InfluenceInfluence

The base resistance causes a voltage 

variation across the base region. 

This voltage variation then causes a 

variation of the emitter current 

density, especially since the emitter 

current density depends 

exponentially on the local base-

emitter voltage. This effect is 

minimal in the center of the emitter-

base diode and strongly increases 

toward the edges.



33、、CalculationCalculation

For semiconductor with uniform doping，
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For semiconductor with uneven doping，
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33、、CalculationCalculation

Total resistance:
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33、、CalculationCalculation

发射区：发射区：
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33、、CalculationCalculation
（（22）、）、rrconcon and and rrbb
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33、、CalculationCalculation

double finger rcon and rb
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33、、CalculationCalculation
for circle base
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33、、CalculationCalculation
33、、rrbb’’与与rrcbcb for double finger

b

B

( )
2

I y
I

y
e 2Se 2S− 0

B
b

e

( ) II y y
S

= ，

B1
d ,y R
l 口

2 2 2 B1B
b B1

e

d( ) ( ) dRIyI y R y y
l S l

= 口
口



33、、CalculationCalculation
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33、、CalculationCalculation

double finger
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for circle base 2B
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33、、CalculationCalculation



三、基极电阻的计算三、基极电阻的计算
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44、、DesignDesign
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小结小结

•指出了BJT存在基极电阻并分析了基极电阻的组成特点。

•给出了基极电阻的求解方法和相关参数

•分析了减小基极电阻和克服电流集边效应的措施。



Thanks!Thanks!
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