NAME_______________________


Name of person to your left___________________

Name of person to your right______________________

EECS 150 Quiz 1, Spring 99

 (Open Katz only, 1hr 20mins)

Include all final answers in locations indicated on these pages. Use space provided for all working. If necessary, attach additional sheets by staple at the end. 

(1)  (30pts) Consider the following logic functions expressed in standard sum-of-products form:

f1(A,B,C,D) = m(0,2,6,8,10,12,14) 

f2(A,B,C,D) = m(0,1,5,11,12) + d(2,6,8,13,15)

(a) [image: image1.wmf][image: image2.wmf]Construct a Karnaugh Map for each function and write the Boolean expression for each function as a minimum sum-of-products realization (minimum number of (gates + gate inputs.)) Indicate the specific implicants you have chosen to implement each function by circling them on the maps.

(b) [image: image3.wmf][image: image4.wmf][image: image5.wmf]
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1a) (10pts)
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f1=___________________________________ f2=___________________________________





1b) For function f1 only, draw a schematic of your implementation using AND and OR gates only.  You may assume that you have the literals and their complements available.





1c) For function f1 only,  construct a Karnaugh Map; write the Boolean expression for a minimal product-of-sums realization; and draw a schematic of your implementation using AND and OR gates only.  You may assume that you have the literals and their complements available. 
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f1=_________________________________








1d) Implement function f1 using NAND gates only.  You may assume that you have the literals and their complements available.





1e) Implement function f1 using NOR gates only.  You may assume that you have the literals and their complements available.





2) A Moore machine has one input X and one output Y.  The output should be 1 if and only if the total number of zeros received at the input is evenly divisible by 2 (e.g. 0,2,4,…) and the total number of ones is divisible by 3 (e.g. 0,3,6,…).  This machine can be implemented in exactly 6 states.  Draw a complete state diagram, indicating what each state is meant to represent.





4) Consider the following FSM:








3) Design a two bit counter with one input X.  When the input X is low, the counter should count up from 0 to 3.  The counter should not wrap around to 0 (e.g. if the input stays low, a possible sequence is 0,1,2,3,3,3…).  When the input X is high, the counter should count down to 0.  Again, the counter should not wrap around (e.g. if the input stays high, a possible sequence would be 3,2,1,0,0,0,…).


3a) Draw the state transition graph for this counter.





3c) Draw the Karnaugh maps for your JK flip flop implementation, and write down minimized sum-of-product implementations.
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J1=______________________         K1=______________________          J0=______________________   K0=______________________





3b) Write down the state transition table for your counter, assuming that you will implement it with JK flip flops





3d) Draw a complete schematic of your JK flip flop implementation, using any gates you like.
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Fill in the timing diagram below.   You may assume that the gate delay is short compared to the clock period.
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