
APSC 380 : INTRODUCTION TO M ICROCOMPUTERS

1998/99 WINTER SESSION TERM 2

Solutionsto Assignment2

Question 1

(a)

1. Thecontrollerinputsarethecoin detectorout-
puts(labelledd ande). Thecontrolleroutputis
thewidgetreleasesignal(labelledr).

2. Thesix statescorrespondto thepossiblesumof
money deposited:0, 25, 50, 75, 100, and125
(or more)which areencodedusingthreestate
variables(a, b, and c) as 101, 100, 011, 010,
001,and000respectively.

3. The tabular descriptionof the statetransitions
is:

current input next
state conditions state

abc d e a
�
b
�
c
�

101 0 0 100 20
0 101 0 1 001 100

101 1 0 000 125
100 0 0 011 50

25 100 0 1 000 125
100 1 0 000 125
011 0 0 010 75

50 011 0 1 000 125
011 1 0 000 125
010 0 0 001 100

75 010 0 1 000 125
010 1 0 000 125

100 001 X X 000 125
125 000 X X 101 0

whereX is a “don’t care”condition.

4. Thestatetransitiondiagramis:
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5. Therelease,r, is only turnedonwhenthecount
of money reaches125cents(or more).Thetab-
ulardescriptionof theoutputsis:

state r
0 0
25 0
50 0
75 0
100 0
125 1

6. Thenext-stateequations(not simplified)are:

a
���

abcde
�
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Theoutputequationis:

r
�

abc

7. Schematicdiagramsof the controller imple-
menteddirectly from the sum-of-productsex-
pressionsaregivenbelow:
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(b)

1. Thecontrollerinputsarethepushbuttonp, and
the shortand long timer signalss andl. The
outputsarethelightsr, y, g, w, n.

2. Thesetof statescorrespondto thepossibletraf-
fic light conditions: G (green),Y (yellow) and
R (red)which areencodedas00, 01 and10 re-
spectively.

3. A tabular descriptionof thestatetransitiondia-
gramis asfollows:

current input next
state conditions state

p s l
G (00) 0 X X G (00)
G (00) 1 X X Y (01)
Y (01) X 0 X Y (01)
Y (01) X 1 X R (10)
R (10) X X 0 R (10)
R (10) X X 1 G (00)

4. Thestatetransitionis shown below:
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p==1

l==1
�

s==1

5. Theoutputsfor eachstateare:

state g y r w n
G (00) 1 0 0 0 1
Y (01) 0 1 0 0 1
R (10) 0 0 1 1 0

6. The sum-of-productsbooleanexpressionsfor
eachoutputsignalandfor thesignalgiving the
next stateare:
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7. aschematicdiagramfor thecontrolleris:
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