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	Assignment title
	Digital and Logic

	In this assessment you will have opportunities to provide evidence against the following criteria. 
Indicate the page numbers where the evidence can be found.

	

	Criteria reference
	To achieve the criteria the evidence must show that the learner is able to:
	
	Task no.
	
	Evidence
Page number

	P3
	explain the operation of three different logic gates with appropriate gate symbols truth tables and Boolean expressions 
	
	1
	
	

	P5
	build and test a combinational logic circuit that has three input variables
	
	2
	
	

	P6
	build and test a sequential circuit using integrated circuit(s)
	
	3
	
	

	P8
	Use a computer software package to simulate the construction and testing of a digital logic circuit with three gates.
	
	2+3
	
	

	M2
	modify a digital circuit to achieve a given revised specification by selecting and changing up to two logic gates 
	
	2
	
	

	M3
	Evaluate and minimise a three input combinational logic circuit containing three gates
	
	2
	
	

	D2
	Compare and contrast two different types of logic family with reference to five characteristics.
	
	4
	
	

	

	Learner declaration

	I certify that the work submitted for this assignment is my own. I have clearly referenced any sources used in the work. I understand that false declaration is a form of malpractice.

Learner signature: 	                                                                    Date: 

	Purpose of this assignment: Be able to build and test combinational and sequential logic circuits, practically and by simulation

	Scenario: you are apprentices and need to complete several tasks to demonstrate your ability in using logic circuits.

	Task 1 

Write a hand-out for first year level three students that explains the operation of three integrated circuit (IC) logic circuits.  The three I need you to explain to them are: NOT, AND, OR.  Please be sure to show symbols, truth tables and Boolean logic expressions.

This provides evidence for [P3]

	Task 2

Implement the Boolean expression  using circuit simulation and in 74 series combinational logic ICs on breadboard.  Ensure you get photographic evidence/print out of the circuits and observation records signed while building the circuit.  Then describe what you did, using screen shots and a truth table showing the output of your circuit.

For M2: change the circuit to give  and show this on the truth table you have drawn.  

For M3: implement  in NAND gates as a demonstration of the use of De Morgan’s rule.  Now use a Karnaugh map to minimise the expression  and draw the logic circuit diagram.
This provides evidence for [P5, P8, M2, M3]

	Task 3

Using breadboard (circuit training set) build a sequential logic circuit that can count – in binary – from 0 to 7 (000 to 111B), describe how you tested and built the circuits and get the observation record.  Now simulate the circuit; then show your count as a truth table and screen shots. 
This provides evidence for [P6, P8]

	Task 4

Digital logic comes in several families; find a datasheet for a TTL (74 series) NAND and one for the CMOS (4000 series) NAND: compare the high/low values for the CMOS and TTL families of logic integrated circuits (ICs).  Now compare the datasheet information on supply voltages, transition time, noise margin, and power consumption (consider fan out).  Then write a short report to contrast these five characteristics.
This provides evidence for [D2]

	Evidence checklist 

	[Summarise evidence required, e.g. ‘leaflet’, ‘presentation notes’ etc.]
	 [tick boxes]

	Hand-out of logic gates
	

	Observation records P5 and P6
	

	Screen shots with explanatory notes
	

	Sources of information

“Digital” hand-out created by previous class
http://hyperphysics.phy-astr.gsu.edu/hbase/hph.html
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