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Question 1 [State minimization]

[15 points]

a. Reduce the number of states in the following state table using the implication

table method. (10 points)

Next State
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resent state X=0

Output
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Notice that this state table is for a Moore machine.
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b. Tabulate the reduced state table using the table provided below. (5 points)

Present state

Next State

X=0

X=1

Output

CS 151 Digital Logic Design, Winter Quarter’2007, QUIZ 5

Page 3



Student ID:

Question 2 [Function Minimization] [20 points]

Consider function F with the following equation:
F(a,b,c,d) =ac’d’ + abcd’ + bc’d + a’b’cd’

Assuming that abcd = 0000 and abcd = 1010 never happen in the input (so you can regard
them as don’t care situations),

1. Fill the following K-map table (5 points)

cd
ab
my my m3 mp
my ms; my Mg
mjp mj3 mjs mi4
mg ety my; mjio
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2. Identify Prime Implicants and Essential Prime Implicants. (10 points)

Prime Implicants:

Essential Prime Implicants:

3. Using the K-map table in 1(a), write the minimized equation for function F. (5 points)
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Question 3 [Memory Design] [10 points]

Design a 32K*32-bit RAM using 8K*16-bit RAM modules shown below.

—P data

8K*16
——- 3001 RAM
—_— W
—P>en

8K*16-bit RAM Module

Use a minimum number of the following logic components in your design (no other
components may be used for this design):

1) Priority Encoder

2) Decoder

3) Multiplexer
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