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

Assignmen®

due February 8 1999 (9:30 AM)

Question 1
(@

Design a controller for a coin-operatedwidget-
vendingmachine. The machines coin detectorcan
detectquarters$1 coinsand$2 coins.

Thecoin detectotastwo outputlinesencodeds
follows:

00 quarter
01 $lcoin
10 $2coin

The vending machinehas an electrically-drven
widget-releasenechanism.The releasanechanism
delivers one widget eachtime its control line goes
from zeroto one.

A widgetcosts$1.25. The machinedoesnot give
changeor have a coinreturn.

You may assumehereis onerising edgeof the
clock signal eachtime a coin is insertedand also
whena widgetis released.Shav wherethis clock
signalwould be connectedn thecircuit.

Hint: your controller needs to keep track of the
amount collected.

(b)

Design a digital logic controller for a pedestrian-
controlledstreetcrossing.

Thecontrollercontrolsthreetraffic lights labelled
r (red),y (yellow) andg (green)andtwo pedestrian
crossindights labelledw (walk) andn (don't cross).

The controllersensesa pushlutton that pedestri-
anspushwhenthey wantto crossthe street. The
controlleralso senseghe outputsof two timers: s
(whichgoesactive 5 secondsfterthey is turnedon)
andl which goesactive 30 secondsfterther light
is turnedon.

The controllers statechangesrecontrolledby a
10Hz clock.
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The controller normally leaves the greentraffic
light on. Whena pedestriarwantsto crossthe street
thecontrollerturnsontheyellow light for 5 seconds
thenturnson ther andw lights for 30 secondsand
thenreturnto it’s normalstate.

For eachof thesetwo designsprovide the follow-

ing:
1. alist of theinputsandoutputsfor thiscontroller

2. a setof suitablesetof statesfor the controller

andtheir binaryencodings

atakular descriptionof the statetransitiondia-
gramshawing the statename,the input condi-
tions,andthenext state.You mayusethevalue
X to indicate“don’t care’.

a state transition diagram for the controller
shaving the possiblestatesand the transition
conditions.Transitionconditiongesultingin no
changeof stateneednotbeshawvn.

atableshaving the symbolicandencodedut-
putsfor eachstate.

the sum-of-productsboolean expressionsfor
eachoutputsignalandfor eachsignalnecessary
to determinethe next state. You neednot sim-
plify yourexpressions.

. aschematidiagramfor the controllerthatuses
only D flip-flops, NOT invertersand multiple-
input AND and OR gates. Use standardsym-
bolsfor thegates.Shov wherethe clock would
beconnected.



