EE302 Problem Set 18
1. Consider the S-R latch depicted below.  This is a slight variation on the S-R latch presented in the lecture because it includes an inverted output 
[image: image9.jpg]Q)



.  Complete the truth table below.

	S
	R
	Q
	
[image: image2.wmf]Q



	0
	0
	
	

	0
	1
	
	

	1
	0
	
	

	1
	1
	not allowed


[image: image1.wmf]Q


Complete the following timing diagram below for Q and 
[image: image3.wmf]Q

for the R and S signals depicted.

[image: image5.wmf]Q


[image: image6.wmf]Q


2. Consider the edge-triggered D flip-flop with a clock and data signals depicted.  Sketch the output signal Q. 

[image: image7.jpg]Copyright © 2008 Pearson Prentice Hall, Inc.




3.  Consider the combination below of a shift register with an XOR gate depicted below.  Assume that the initial state of the shift register is 100 (i.e., Q0 = 1, Q1 = 0,  Q2 = 0) .  

[image: image4.jpg]Clock 1n
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Given the clock signal and the initial states of the shift register, complete the timing diagram.

[image: image8.jpg]



After how many shifts does the register return to its original state?


4.  Consider the T flip-flop and the clock signal depicted.  Sketch Q.  If the frequency of the clock is 1 GHz,  what is the frequency of Q.


How many T flip-flops would you have to cascade to produce at 125 MHz square wave?
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