	Due by:
	Noon (12:00 pm) on Fri, Sept 19 2008



Computer Architecture

Assignment #3
Due: Friday September 19 2008 by 12:00 PM (EST)

Email-based Help Cutoff: Thu, Sept 18 2008 by 12:00 PM

Maximum Points: 50
	Submission Instructions

This homework assignment must be turned-in electronically via Blackboard.  For each one of the logic circuits you must develop the schematic via MultiSIM. You need to upload the MultiSIM model file only for the last question in this assignment. For other questions simply copy-paste the schematic from MultiSIM into this MS-Word document. You may use as much space as you need to respond to a given question. Once you have completed the assignment upload this document and MultiSIM model (for the last question) back to Blackboard.

 


	Name:
	Enter your name here.


	Objective

	The objective of this homework is to obtain a better understanding of logic circuits and to gain experience with developing various logic circuits. These concepts play a fundamental and important role in computer architecture. Concepts related to Boolean Algebra are covered in Appendix B (Appendices are in the CD-ROM included with the Text book) 


1. Develop the logic circuit corresponding to the following Boolean equations in MultiSIM using only AND, OR, and NOT logic gates (you may assume that the AND & OR gates can work with more than 2 inputs if necessary).  Ensure you label each input and output for every logic gate (you don’t need to include switches or lamps for this question). Copy-paste the logic circuits from MultiSIM after each question.

a. [image: image1.wmf]A+B•C




[3 points]

	



b. (A + B) • ( C+D)



[6 points]

	


2. Use MultiSIM to develop the schematic for a multiplexer that selects one of 4 given inputs using AND (2 or more inputs), OR (2 or more inputs), and NOT gates. Illustrate the selection logic for the multiplexer using a suitable selection table (you don’t need to include switches or lamps for this question). Copy-paste the logic circuit from MultiSIM into the space below                                   [6 points]
	


3. Use MultiSIM develop the schematic for a de-multiplexer that can switch a given input line to one of 5 output lines.  The schematic must be developed using only AND (2 or more inputs), OR (2 or more inputs), and NOT gates. Illustrates the selection logic for the de-multiplexer using a suitable table. Copy-paste the logic circuit from MultiSIM into the space below [6 points]
	


4. The following two questions relate to tracing the sequence of logic transitions that occur in SR latch to store data. Work on this exercise in the following manner:

[6 points]
a. First draw the schematic for a simple S-R Latch (you don’t have to include switches or lamps) consisting of two NOR gates in MultiSIM.  
b. Assume that initially the output Q is 1 (so Q’ is 0), the S & R inputs are 0, and the latch is stable. Place text (via Right Click→Place Graphic→Place Text popup menu options) at appropriate locations indicating initial values of R, S, Q, and Q’. 

c. Now illustrate the change in bit values that occur at the inputs & output of the two gates in the latch when the R input changes to a 1. Prefix each I/O value with a sequence number to indicate the order in which the transitions occur.  Start the initial transition of R changing from 0 to 1 (to reset output to 0) with the sequence number S1 namely, S1:0->1 and the next transition will be S2:0->1 or S2:1->0 as the case may be. Add the logic transition information for each input & output to the text labels that you created in the previous step.

d. You need to trace the transitions until the outputs stabilize (that is the output of the logic gates stop changing).
e. Next continue tracing (with suitable labels and transitions as described earlier) the transitions on the outputs of the gates when the input R changes back to 0 from 1.

Tip: There are a net of only 4 total transitions that you would have traced at the end of Step e.
	


5. Develop a logic circuit to automate a tea kettle.  The kettle has 1 input namely power, that can be used to turn it on and off by providing a 1 or a 0 respectively.  The kettle has the following 2 outputs: 
a. cold: This output is a 1 if the temperature of the tea is below 40˚ otherwise it is 0; 

b. hot: This output is a 1 only when the temperature is above 80˚.  

	Note: You may represent the power, cold, and hot lines with suitable labels in your schematic and you don’t have to draw a tea kettle.


Develop a logic circuit to turn the tea kettle on when the water temperature is less than 40˚.  Once the kettle has been turned on, it should remain on until the water heats up to 80˚. If the water temperature goes above 80˚ then turn the kettle off.  You may use higher level representation of logic circuits discussed in class in your schematic. [6 points]

	


6. Develop a simple computer (a logic circuit) with the following properties:
[17 points]
a. The computer must have 4 inputs corresponding to four operands, namely A, B, C, and D.

b. The computer must have 1 output. 

c. The computer must provide additional inputs (you have to determine how many additional inputs are needed) with which it can be programmed to perform one of the following operations and the result of these operations must be available as the output.

i. output = op1
ii. output = op1 ( op2
iii. output = op1 ( op2
iv. output = op1 + op2
Where op1 is any one of the four operands (A, B, C, and D) and op2 is any one of the four operands.  

d. Of course, the computer needs additional inputs (you decide how many are needed for your computer) to indicate which one of the four operands (namely A, B, C, and D) must be used for op1 and op2. Yes, the user may wish you use the same operand for both op1 and op1 and your computer should permit that.

	Note: For this problem you are expected to develop the logic circuit in MultiSIM, verify that the logic circuit operates as per specification, save the logic circuit, and upload the MultiSIM file (computer.ms10) to Blackboard along with this MS-Word document (and turn-in both the files).
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