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Question 1

This assignmentasksyou to designa digital combi-
nation lock. Your combinationlock shouldbe de-
claredasfollows:

entity EC_lock is port (
signal button : in bit_vector(9 downto 0) ;
signal reset, clk : in bit ;
signal locked : out std_logic ) ;

end EC_lock ;

Changethe first two lettersof the entity nameto
matchyour initials.

The output’ locked’ shouldbe ’1’ to lock a door,
’0’ to openit.

Yourcircuit shouldbehave asfollows:

� when the reset button is pressedthe door is
locked

� if youthenpressthekeyscorrespondingto the8
digits of yourstudentnumber, thedoorunlocks

� if thedooris unlocked,pressingany digit or the
resetbuttonlocksit

� if any key in the sequenceis wrong the door
will staylockeduntil theresetbuttonis pressed
again,regardlessof whatsequenceof numbers
is pressed

Your circuit shouldbe synchronousanduseonly
theoneclock signal. Useonly a singleif statement
andsimplesignalassignmentsin your processstate-
ments(seeLecture1).

Theclock frequency will besufficiently high that
therewill be multiple clock edgesfor eachbutton
push. You will needto handlethis (hint: usea flip-
flopto keeptrack ofwhetheranybuttonswerepushed
at thepreviousclock edge).

Handin your vhdl code,a block diagramof your
circuit and simulationoutput that demonstratesthe

correctbehaviour of your code. In particular, the
simulationshouldshow the inputs and outputsfor
thefollowing sequences:

� the resetbutton is pressedandan incorrectse-
quenceof 8 digits is pressed.

� theresetbuttonis pressed,thecorrectsequence
of digits (your studentnumber)is enteredand
thenany otherbutton is pushed.Thereshould
beat leastonenumberbuttonpressthatextends
over 2 clock cyclesandonethatextendsover 4
clock cycles.

� theresetbuttonis pressed,thecorrectsequence
of 8 digits is enteredexcepton thelastdigit an
extra button (otherthanthecorrectone)is also
pushedat thesametime.
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