APSC 380 : INTRODUCTION TO MICROCOMPUTERS
1998/99 WINTER SESSION TERM 2

Solutionsto Assignmen®

Question 1

(@)

1. The controllerinputsarethe coin detectorout-
puts(labelledd ande). Thecontrolleroutputis
thewidgetreleasesignal(labelledr).

2. Thesix statexorrespondo thepossiblesumof
moneg deposited:0, 25, 50, 75, 100,and 125
(or more)which are encodedusingthreestate
variables(a, b, andc) as 101, 100,011, 010,
001,and000respectiely.

3. Thetakular descriptionof the statetransitions

is: 5. Thereleaser, is only turnedon whenthecount

of mong reached 25cents(or more). Thetab-
ular descriptionof the outputsis:

current input next
state conditions state state| r
abc | d e ab'd 0 0
101| O 0 100 20 25 | 0
01010 1 001 | 100 50 | 0
101 1 0 000 | 125 75 | 0
100 | O 0 011 50
25(1100| O 1 000 | 125 1(2)2 2
100 1 0 000 | 125
011 O 0 010 75
>0 gﬁ 2 é 888 1;2 6. Thenext-stateequationgnotsimplified)are:
010 0| O | 001 | 100 a — abcde+ abc
75(010| 0| 1 000 | 125 o B
010| 1 0 000 | 125 b' = abcde+ abede
R R S el R ¢ — abcde+ abcde+ abcde+ — @hc

Theoutputequationis:

r =abc

whereX is a“don’t care”condition.
7. Schematicdiagramsof the controller imple-
menteddirectly from the sum-of-productsex-
4. Thestatetransitiondiagramis: pressiongregivenbelow:
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1. Thecontrollerinputsarethe pushlutton p, and

the shortandlong timer signalss andl. The
outputsarethelightsr,y, g, w, n.

. Thesetof statexorrespondo the possibleraf-
fic light conditions: G (green),Y (yellow) and
R (red)which areencodedas00,01 and10 re-
spectvely.

3. A takular descriptionof the statetransitiondia-

gramis asfollows:

current input next
state | conditions | state
p|s ||
G(@0) | 0| X | X | G(00)
G@O0) | 1| X | X |Y(01)
Y(@1) | X | 0| X]|Y(1
Y@1) | X | 1| X | R(10)
R(10) | X | X | 0 | R(10)
R(10) | X | X | 1 | G(00)

4. Thestatetransitionis shovn below:

5. Theoutputsfor eachstateare:

state |g |y |r |w|[n
G@Ooy[1]o0l0]0]1
Y@©1|0|1]|0|0|1
R(0)|0|0|1]|1]|0

6. The sum-of-productsooleanexpressionsfor
eachoutputsignalandfor the signalgiving the
next stateare:

a = abs+ abl
b = abp+abs

7. aschematiaiagramfor the controlleris:
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