
EE241 Laboratory Exercise 
The BJT as a Switch or an Amplifier 

 
 
Bipolar Junction Transistors (BJTs) are used both as switches and amplifiers.  This lab exercise 
illustrates both types of operation using the same basic circuit under different conditions.   
 
Equipment and Components: 
protoboard 
2N1711 BJT  
2 1 k resistors 
1 DC motor  
DC Power supply 
2 Multimeters 
 
Pre-Lab: 
 

1. Look up the datasheet for the 2N1711 BJT, and determine the pin-out for the device.  Record 
the pin-out in your lab notebook.  

 
2. Design a comparator circuit using a thermistor that would produce a low voltage in a cold 

room and a high voltage in a hot room.   Include some mechanism in the circuit for 
controlling the threshold for change. 

Procedure 

 
PART 1:  OBTAINING THE COMMON-EMITTER VOLTAGE TRANSFER CHARACTERISTIC 
 

1. Build the circuit shown below (this is called the “common-emitter” configuration for a 
BJT): 
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2. Vary v1 from 0 to 2 V.  On a table in your lab notebook, record vOUT for v1 = 0, 0.4, 0.5, 
0.6, 0.7, 0.8, 1.0 and 2.0 V. 

 
3. Plot vOUT vs. v1 from your data obtained above. 

 
 
PART 2:  THE BJT AS AN AMPLIFIER 
 

1. Adjust v1 until vOUT is about equal to 6V.  Record the actual value of v1 and vOUT at that 
point.   Repeat for vOUT = 4V and vOUT = 8V.   

 
2. Note how sensitive the output is to small changes in v1.  Small changes result in large 

changes in vOUT --- this is amplifier behavior.  Calculate the “small-signal” gain, which is 
equal to vOUT /v1, of this amplifier. 

 
 
PART 3:  THE BJT AS A SWITCH 
 

1. Now alter your circuit by replacing the collector resistor with the motor.  Connect up 
multimeters in the ammeter configuration (in series!) to measure the currents in the 
collector and base portions of the circuit.   Reduce v2 to 6V (as is necessary for this 
particular motor).  Set v1 initially to 0V. 

2. Slowly increase v1 and observe the currents and motor.   At what value of v1 does the 
motor start to spin?   Record the voltage value, base current, and motor current for this 
point (let the transients settle out before recording data). 

3. Increase v1 to 2 V and repeat the measurements.  From the sound of the motor, do you 
think the speed changed much as you increased v1 far beyond the “on” voltage?  

4. This illustrates the use of a transistor as a switch.  Use your measurements to determine 
the power provided by v1 and the power used by the motor (you can assume that there 
were about 6V across the motor when it was spinning).    Note how the BJT allows you 
to drive a large current with a small input.   What is the power gain? 

 
PART 4: AN APPLICATION FOR THE SWITCH 
 
Using a BJT switch and your pre-lab work, create a fan controller (using the motor as the fan—
you can even add a symbolic fan blade of paper if you’d like).   Test it by pinching the thermistor 
to warm it up.  When you get this working, have the instructor initial your lab notebook where 
you will also document your circuit design.   
 

 


