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1 1
3 mA; 1.01

 ln( ) 0.747 V

   0.747 0   0.747 V

0.9901 3 2.9703 mA
1

10 2.9703 2 4.0594 V (which verifies active mode)
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 5,  that means the pnp transistor is operating in the active mode.
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The power BJT has an emitter-base junction area 29.3 times larger than the 

small signal BJT.
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a)

10.7 0.7
1 mA 

10

 is very large, we can assume  is 0 

 1 mA

10 1 ( 10.7) 0.7 V .

d)

Equating the collector and emitter currents:

10 ( 0.7) ( 10)
  10 3 27.9 
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To be able to find , we must find two of the three currents: 

,  ,  and .

10 7
3 mA.

1

The current following into the lower 1-k  resistor is exactly 

equal to ;  why?

6.3 3
3 1 3 V  0.033
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( is flowing out of the base for a pnp transistor.)
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3

3

 Assuming the transistor is in active mode:

0.8 ( 3) 2.2
0.8  1 mA

2.2 2.2

1
 19.61 10  mA

1 51

50 33.78 10 0.980 mA

 0 

 3 2.2 0.980 0.844 V.

 0 (0.844) 0.844  0.4  the C
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(i) Note: the negative value of V indicates that the base current 

is going (into) the base which is the right direction for an npn BJT.
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(current is in mA because the resistance is

B

BI
 

 

 in k .)

0.7 1.5 0.7 2.2 V

( 9) 2.2 9 6.8
0.68 mA

10 10 10

0.68 0.15 0.53 mA

9 0.53 10 3.7 V  1.5 3.7 5.2 V 0.4 V,

which means the transistor is operating in the active mode.
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(i) R 100 k

Assuming the transistor is in active mode:

( 1)
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(ii) R 10 k

Assuming the transistor is in active mode:
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Restarting,  and considering V 0.2 V :
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 Useful relationships:

;  ;

Over Drive Factor (ODF)
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Note that  is only defined in saturation and it changes with I and 
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 We first draw the DC equivalent circuit (all caps are open-circuited), then 

we find Thevenin's equivalent looking out of the base.
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DC equivalent circuit 



 

2.325
2.325 V  1.9375 mA; 

1.2

100
( ) 1.918 mA
101

0.7 2.325 0.7 3.025 V  

9 2.2 ; 9 2.2 1.918 4.78 V

3.025 4.78  -1.755 V  0.4 V 

 the BJT is in active mode as assumed.
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Small signal equivalent circuit 

 

 

 

 

 

 

 

 

 

 


