	EE 332 Practical Exercise:  Bipolar Junction Transistors, II
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	rev 12/8/2008



EQUIPMENT:

Quadboard

2N1711 BJT

2 1 k resistor

1 mounted motor (Lear jet part 357-9102-00)
DC Power supply

2 Multimeters

PART 1:  OBTAINING THE TRANSFER CHARACTERISTIC FOR A BJT
1. Build the circuit shown below:
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2. Vary v1 from 0 to 2 V.  Record vOUT for the following nominal values of v1.
	v1 (nominal), V
	v1 (actual), V
	vOUT, V

	0
	
	

	0.4
	
	

	0.5
	
	

	0.6
	
	

	0.7
	
	

	0.8
	
	

	1.0
	
	

	2.0
	
	


3. Plot vOUT vs. v1 on the axes below.
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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.  
	VOUT (nominal), V
	v1, V
	vOUT (actual), V

	4
	
	

	6
	
	

	8
	
	


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 gain,  vOUT /v1, of this amplifier.
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PART 3:  THE BJT AS A SWITCH
1. Now alter your circuit by replacing the collector resistor with the motor (use the red and blue terminals, and leave the yellow terminal open).  Connect up multimeters in the ammeter configuration (in series!) to measure the currents in the collector and base portions of the circuit.   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).
	v1 when motor starts , V
	i1 (current out of v1), mA
	iM (current through motor), mA

	
	
	


3. Increase v1 to 2 V and repeat the measurements.  From the sound of the motor, do you think the speed changed as you increased v1 above the “on” voltage? 
	v1, V
	i1 (current out of v1), mA
	iM (current through motor), mA

	2
	
	


Does increasing v1 above the “on” point change the motor behavior?  ________________

4. This illustrates the use of a transistor as a switch.  Use your measurements for when the motor first turned on (part 2) to determine the power provided by v1 and the power used by the motor (you can assume that there were about 12V 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?

Power provided by v1= PIN =  v1 x i1 = _____________________  W
Power used by motor =  POUT = 12 V x iM =  ____________________  W

Power gain = POUT / PIN = ________________W/W
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