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 A transistor switch circuit has the following specification:  

                  Vcc=5 V, Rc =750 Ω, RB=10K Ω,             (  )        VCE=0.4 V 
 Find the minimum input voltage necessary to operate the transistor in the saturation region. 
 Defend the work stat for the transistor.  
  
 
  

 
                          

1. Transistor symbols and physical – structure 

 

2. Transistor connection :   
a)   Common base connection. 
b) Common emitter connection. 
c) Common collector connection.  

     ∝  = Ic/Ie → common – base short – circuit current gain . 
     β = Ic/Ib → common –emitter short –circuit current gain. 
 

3. Input characteristic:- It is the curve between base current (IB) and base – emitter 

voltage VBE at constant collector – emitter voltage VCE. The characteristic resembles that 
of a forward biased diode curve 

 
 
 
 
 
 

 الاختبار القبلي 

 

IB(µA) 

VBE ( V) 
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4. Output characteristic: - It is the curve between collectors current Ic and collector –

emitter voltage VCE at constant base current (IB) . 
 
 
 
 
 
 
 
 
 
 
 
 

 

5.  Arithmetic equation : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

   The ratio of ICS to IB is called forced current gain βf where 

                      
   

  
                                .  

 the total power loss in the two junction of a transistor  

                   :                         

VBE = 0.7 v for silicon 
       = 0.3v for germanium 
 

Mode                          EBJ                             CBJ 
CUT OFF                      Reverse                        Reverse 
Active                          forward                        Revers   
Saturation                  forward                        forward                               
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6.   type of the Transistor switch   

 

Overdriven factor (ODF)         
  

   
         ODF may be as high as 4 or 5 

o Over Driven                           …………   ODF  > 3 

o Fully Driven                           …………    ODF < 3 

    

 

 

 

 

 

  

 

 

 

 
 
 
 
 

 

 
 
 
 
 
 
 

 

1)

 

2) 

 



 

Saturation point  

Saturation region 

VCE 

IC 

𝑽𝒄𝒄
𝑹𝒄

 

VCES 

B

A

B 
VCC 

Break over 
voltage  

Active region  

IB=0 

IB≠0 

Break down 

A 
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Examples  
EX 1 

In the transistor switch circuit as shown below, if the transistor parameters is βdc=45, 
VCEsat=-0.15V, VBEsat=-0.65V, find RB value to obtain on fully driven. 

Sol: 

    
       

  
                           

     
  

 
 

    
       

  
 

    
    (     )

     
 

       =-14.925mA  

   
       

  
                   IB minimum 

IB=3*IBmin   =3*(-0.33) = -0.99mA      fully Driven   

     
     (     )

          
      

 
EX 2 
The BFY52 transistor used as a switch in the circuit shown below calculate the input voltage 
which turn the transistor to on state . 
Sol:- 

               

    
       

  
 

    
    

     
      

    
  

 
 

  

   
          

 Vin= 66.66                      
          
EX3:-  
 In the transistor switching circuit shown below it’s recued to working in the over driven case 
and with trigger voltage of (1 V). Find all of R1, RB, if you know that β=50 and VBE =0.65 V. 
Solution:- 

    
   

  
 

  

   
                                   

   (   )  
  

 
 
  

  
       

      (     )        
               
 

    
       

  
 

      

        
        

                

-30V 

Vin RB 

PNP 

2KΩ 

Vi
n 

-1.5V 

10V 

Vin 

RB=47kΩ
 

1KΩ 

𝜷  𝟏𝟓𝟎 

BFT52 

15V 

RB 

500K
Ω 

Vin  
 

VBB= 5.00V  

 R1 0.7 
V I1  

I2  
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Ex 5:- 
A bipolar transistor show in fig(1)has current gain β=40 . The load resistance Rc =10Ω, dc 
supply voltage Vcc=130 V and input voltage to base circuit , VBB=10 V .for VCE=1.0 V and 
VBE=1.5V ,calculate : 
1) The value of RB for operation in the saturated  state, 
2) The value of RB for an over drive factor 5,  
3) Forced-current gain , 
4) Power loss in the transistor for both parts 1 and 2 .  
 
Solution:- 

1-     
        

  
 
       

  
        

         
   

 
 
     

  
          

       
      

      
            

2-                               

      
      

      
        

3-   
   

  
 

     

      
   which is less than the natural current gain β=40 

4- Power loss in transistor                       

          For normal base drive    = 1.5*0.3225+1.0*12.9=13.384 
          With over drive,                              
It is seen from above that power loss with hard drive of transistor is 
 
 
 

 Write  the input and output equation for the following circuit :  
 
 
 
 
 
 
 

 Enumerate the switching type. 
 

  بعديالاختبار ال
VCC 

Vin 

RB 

RC 


