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Part I: Simple logic functions AND OR
Written exercise 1.1:  Fill in the truth table of AND logic function. (No hardware experiment is required for this exercise)
	[image: pic015]Inputs
	Output

	A
	B
	Q

	0
	0
	

	0
	1
	

	 (
AND logic
)1
	0
	

	1
	1
	



Written exercise 1.2:  Fill in the truth table of OR logic function. (No hardware experiment is required for this exercise)
	[image: pic016]Inputs
	Output

	A
	B
	Q

	0
	0
	

	0
	1
	

	 (
OR
 logic
)1
	0
	

	1
	1
	



Experiment 1.3: Fill in the truth table of AND logic function by experiment. (Hardware experiment is required for this and the following exercises)
LEDi can be “ON “ or “OFF; Outi can be ‘0’ or ‘1’
	Inputs
	Outputs Q

	S3
	S1
	LED3
	LED1
	LED7
	Out1

	0
	0
	ON
	ON
	
	

	0
	1
	ON
	OFF
	
	

	1
	0
	OFF
	ON
	
	

	1
	1
	OFF
	OFF
	
	


Experiment 1.4: Fill in the truth table of OR logic function by experiment. (Hardware experiment is required for this and the following exercises)
	Inputs
	Outputs Q

	S3
	S1
	LED3
	LED1
	LED9
	Out3

	0
	0
	ON
	ON
	
	

	0
	1
	ON
	OFF
	
	

	1
	0
	OFF
	ON
	
	

	1
	1
	OFF
	OFF
	
	


Question:
Do the results on experiment 1.3-1.4 agree with exercise 1.1 -1.2?
	



Part 2: More complex combinational logic
Experiment 2.1: Fill in the truth table of the following complex logic function by experiment.
[image: pic032]
Out2 = (S2 AND S3) AND S4
	Inputs
	Output

	S4
	S3
	S2
	LED4
	LED3
	LED2
	LED8
	Out2

	0
	0
	0
	ON
	ON
	ON
	
	

	0
	0
	1
	ON
	ON
	OFF
	
	

	0
	1
	0
	ON
	OFF
	ON
	
	

	0
	1
	1
	ON
	OFF
	OFF
	
	

	1
	0
	0
	OFF
	ON
	ON
	
	

	1
	0
	1
	OFF
	ON
	OFF
	
	

	1
	1
	0
	OFF
	OFF
	ON
	
	

	1
	1
	1
	OFF
	OFF
	OFF
	
	



Experiment 2.2: Fill in the truth table of the following complex logic function by experiment.
[image: pic033]
Out4 = (S2 AND S3) OR S4

	Inputs
	Outputs

	S4
	S3
	S2
	LED4
	LED3
	LED2
	LED10
	Out4

	0
	0
	0
	ON
	ON
	ON
	
	

	0
	0
	1
	ON
	ON
	OFF
	
	

	0
	1
	0
	ON
	OFF
	ON
	
	

	0
	1
	1
	ON
	OFF
	OFF
	
	

	1
	0
	0
	OFF
	ON
	ON
	
	

	1
	0
	1
	OFF
	ON
	OFF
	
	

	1
	1
	0
	OFF
	OFF
	ON
	
	

	1
	1
	1
	OFF
	OFF
	OFF
	
	



Part 3: Motor control and sensor input
Experiment 3.1: Learn how to use the Smart Car system board to control motor.
	Logic Inputs
	Logic Outputs
	Motor Operation

	SW2
	SW1
	LED7
	LED8
	

	0
	0
	
	
	

	0
	1
	
	
	

	1
	0
	
	
	

	1
	1
	
	
	


Question:
Can you conclude from the above experiment, how the motor operation depends on the logic output 1 and logic output 2?
	



Experiment 3.2: Learn how to use the magnetic sensor to control motor.
	Magnetic sensor status
	Logic inputs
	Logic outputs
	Motor operation

	
	SW2
	SW1
	LED7
	LED8
	

	Away from magnetic strip 
	1
	
	
	
	

	Over the magnetic strip
	1
	
	
	
	


Question:
Can you conclude from the above experiment, what is the relation between the magnetic sensor connected on S1 and the switch SW1?
	



	Conclusions and discussions
Write about 100 words on what you have learned from this laboratory exercise.














































--END--
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