PHS 205 Digital Circuit Design


PHS 205 Digital Circuit Design

Homework Assignment #4

Sequential Circuit Analysis

1.  Plot the output wave-form referenced to the clock signal, assuming that the initial content of every flip-flop is 0.
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3. Following the sample of Example 4.1, analyze the sequential circuit given in Figure 4.37 to find its (1) state-transition table and output table, (2) state-transition diagram, (3) counting sequences for x = 0 and x = 1, and (4) self-correcting property.



 EMBED Word.Picture.8  


Figure 4.37  The sequential circuit for analysis in Problem 4.4

Sequential Circuit Design
4.  [This problem is a modification of Problem 4.18 in the textbook]

Design a binary sequence detector that recognizes four consecutive 1s. Complete the first step in the design process by displaying the state diagram for your design.

An example that shows the function of the circuit, 


Input sequence x:
00111110110011100011111101...



Output sequence F:
00000110000000000000011100...
5. Build an 8-bit counter based on SN74LS169 chips. 

a. Show your design with a circuit diagram. Please do not draw the internal circuit of SN74LS169. Label all the devices used. 

6. Suppose you need a modulo-10 counter (so called a decade counter), but only SN74LS169 is available to you. How to obtain a decade counter from a SN74LS169 chip? 

a. Show your design with a circuit diagram. Please do not draw the internal circuit of SN74LS169. Label all the devices used. 

b. Implement and simulate your design in Quartus II. Attach the screen shots of your design (design and simulation). 
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