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Objectives

This laboratory experiment is intended: 

 To initiate the students who are not familiar with the Altera QuartusII Software Design.

 To act as a review for the more advance students.

On completion of this tutorial, the student will be able to:

 Understand the basic of the Altera environment.

 Design a simple logic circuit using the Graphic editor.

 Compile, simulate, debug, and test their design.

 Download and run their design on the Altera UP2 board.

Equipment and Supplies:

* Quartus II (student edition or web edition)

* Altera UP2 board with 

- Byte blaster cable 

- EMP7128S CPLD

- Power supply 7 VDC, 250 mA

* Tools: anti-static wrist straps, 22 gauge wire, handtools

Circuit diagram
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Experimental data and data processing
Vector waveform diagram
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Equation:

Y=(A+B)’.(AB)’

Truth table:

	A
	B
	Z
	C
	D
	X

	0
	0
	1
	0
	0
	1

	0
	1
	0
	0
	1
	1

	1
	0
	0
	1
	0
	1

	1
	1
	0
	1
	1
	0


Truth table for Y:
	D
	C
	B
	A
	Y

	0
	0
	0
	0
	1

	0
	0
	0
	1
	0

	0
	0
	1
	0
	0

	0
	0
	1
	1
	0

	0
	1
	0
	0
	1

	0
	1
	0
	1
	0

	0
	1
	1
	0
	0

	0
	1
	1
	1
	0

	1
	0
	0
	0
	1

	1
	0
	0
	1
	0

	1
	0
	1
	0
	0

	1
	0
	1
	1
	0

	1
	1
	0
	0
	0

	1
	1
	0
	1
	0

	1
	1
	1
	0
	0

	1
	1
	1
	1
	0


Comparison of expected data and experimental data:
	D
	C
	B
	A
	Y

(experimental)
	Y(theoretical)

	0
	0
	0
	0
	1
	1

	0
	0
	0
	1
	0
	0

	0
	0
	1
	0
	0
	0

	0
	0
	1
	1
	0
	0

	0
	1
	0
	0
	1
	1

	0
	1
	0
	1
	0
	0

	0
	1
	1
	0
	0
	0

	0
	1
	1
	1
	0
	0

	1
	0
	0
	0
	1
	1

	1
	0
	0
	1
	0
	0

	1
	0
	1
	0
	0
	0

	1
	0
	1
	1
	0
	0

	1
	1
	0
	0
	0
	0

	1
	1
	0
	1
	0
	0

	1
	1
	1
	0
	0
	0

	1
	1
	1
	1
	0
	0


Discussion and conclusion

After reading the laboratory experiment, we analysed and constructed the circuit combining with and, nor and nand gate.

It helps us to understand the function of the different type of gate. For and gate, it is quite simple. When the inputs are 1s, the output is one. For nor gate, when the inputs are 0s, the output is one. For nand gate, when the input are 1s, the output is 0. And we put two new outputs respectively Z and X. It is a convenient way to deal with this specific question. Z represented the output of nor gate. X represented the output of nand gate. It made us easier to find the mistake if there would be. We will keep to use this method later on. It can make sure this part is right. And then the whole set is just clear to be verify and understand.

In conclusion, we knows better about the basic logic gate. And for lab 1, it made us rethink and recall the knowledge from the ITI 1100, which is a good way to do that. 
Laboratory data sheets

	D
	C
	B
	A
	Y

	0
	0
	0
	0
	1

	0
	0
	0
	1
	0

	0
	0
	1
	0
	0

	0
	0
	1
	1
	0

	0
	1
	0
	0
	1

	0
	1
	0
	1
	0

	0
	1
	1
	0
	0

	0
	1
	1
	1
	0

	1
	0
	0
	0
	1

	1
	0
	0
	1
	0

	1
	0
	1
	0
	0

	1
	0
	1
	1
	0

	1
	1
	0
	0
	0

	1
	1
	0
	1
	0

	1
	1
	1
	0
	0

	1
	1
	1
	1
	0
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