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 �. �
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!*- � .$")  )/-4� .$(0'�/$*) �/ �*/# #$"# �)� '*2 ' 1 '.� �)� .4)/# 6
.$. *! � .$"). /* �$!! - )/ .$'$�*) /�-" /.� �#  0.  *! � 1$�  $)� + )6
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#�1$*-�' � .�-$+/$*) 2$/# $)�0./-46./�)��-� .4)/# .$. /**'.�
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� .$")  )/$/4 !$'  $. � � �'�-�/$*) *! 2#�/ � � .$") +- . )/. /* /# 
*0/.$�  2*-'� �/#  $)/ -!�� ��  �*-  ��#  3/ -)�' .$")�'� /#   )/$/4
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�#  �-�#$/ �/0-  +*-/$*) *! � � .$")  )/$/4 !$'  .+ �$!$ . /#  !0)�6
/$*) *! /#  � .$")�  . .#*2) $) ������ �� (0'/$+'  � .$")6 )/-4
( /#*�. �-  .0++*-/ � $) �������   � #�1$*-�' � .�-$+/$*)
$) ���� *!/ ) $)�'0� . 2 '' &)*2) �*)./-0�/. .0�# �.
�!…�# )…�'. � �)� ��.  ./�/ ( )/.� � -  $. � �*�  . "( )/
!-*( � .$(+'  ./�/  (��#$)  � .$") �.*�� 1 )�$)" (��#$) � /#�/
0. . � #�1$*-�' ���� /* $(+' ( )/ /#  � .$")�

ENTITY drink IS
PORT (nickel,dime,quarter,clock:in bit;

returnDime,returnNickel,giveDrink:out bit);
END drink;
 
 
ARCHITECTURE fsm OF drink IS
 
TYPE drinkState IS (zero,five,ten,fifteen,
twenty,twentyfive,owedime);
SIGNAL drinkstatus:drinkState;
 
 
BEGIN
 
PROCESS BEGIN
 

WAIT UNTIL clock = ’1’;

giveDrink <= ’0’;
returnDime <= ’0’;
returnNickel <= ’0’;

 
CASE drinkStatus IS

 
WHEN zero =>

IF (nickel = ’1’) THEN
drinkStatus <= drinkStatus’SUCC
(drinkStatus);

–– goto Five
ELSIF (dime = ’1’) THEN

drinkStatus <= Ten;
 ELSIF (quarter = ’1’) THEN

drinkStatus <= TwentyFive;
ENDIF;

WHEN Five =>
IF (nickel = ’1’) THEN

drinkStatus <= Ten;
ELSIF (dime = ’1’) THEN

drinkStatus <= Fifteen;
ELSIF (quarter = ’1’) THEN

giveDrink <= ’1’;
drinkStatus <= drinkStatus’PRED
(drinkStatus);

–– goto Zero
ENDIF;

 
WHEN oweDime =>

returnDime <= ’1’;
drinkStatus <= zero;

 
when others =>
–– This ELSE makes sure that the state 
–– machine resets itself if
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–– it somehow gets into an undefined state.
drinkStatus <= zero;

END CASE;
END PROCESS;

 
END FSM;

����  * � *+)&%�#0 +0'�� #�%�,����  �+ �&$�* . +� *�-�)�# ')���2
� %�� &'�)�+&)*� *,�� �* � �%� �� ����� %&+2�(,�#2+&�� ���� &�2
��)* +�� ��'�� # +0 &� ��� % %� $,#+ '#� $��% %�* �&) &'�)�+&)*
�*,�� �* ��� .� �� )�*,#+*  % * $'# � ��+ &% &� +�� �&�� .) ++�%�  �&)
�/�$'#�� +�� �&##&. %� �&�� *��$�%+ *�&.* +��+ 1�&,%+ � �&,%+
�	� ��% �� .) ++�% *,�� +��+ �&,%+  * � � + -��+&)� �%� 	  * �%
 %+���)�

ENTITY sequence IS
port (clk: in bit;

s : inout bit);
end sequence;

ARCHITECTURE fsm OF sequence IS
 
SIGNAL count: INTEGER RANGE 0 TO 7;
 
BEGIN
 
PROCESS BEGIN
 

WAIT UNTIL clk = ’1’;

CASE count IS
 

WHEN 0 | 1 | 2 | 3 =>
s <= ’1’;
count <= count + 1;

WHEN 4 =>
s <= ’0’;
count <= count + 1;

WHEN 5 =>
s <= ’1’;
count <= ’0’;

WHEN others =>
s <= ’0’;
count <= ’0’;

END CASE;

END PROCESS;
 
END FSM;

�% +� * �/�$'#�� +�� � &'�)�+&)  * &-�)#&���� +& ����'+ �&+�  %+�2
��) �%� � + �)�,$�%+*� ��!��� *,''&)+* &-�)#&�� %� &� &'�)�+&)*�
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 $�!&) ��-�%+��� &� ����  * +�� �� # +0 +&  $'#�$�%+ �,%�+ &%*�
��� *,''&)+ &� �,%�+ &%* �##&.* ��* �%* +& �� )�,*�� �0 * $'#0
*'�� �0 %� � �,%�+ &% �%� '�** %� +�� �'')&') �+� '�)�$�+�)*�
��!��� ���+,)�* *&$� �, #+2 % �,%�+ &%* *,�� �* ++� �+),+�2+��#�
�,%�+ &%��  ��� ++� �,%�+ &%  * '�)+ �,#�)#0 ,*��,# �&) *+�+� $��� %�
&) #&&"2,' +��#� ��* �%*�  ��� �&##&. %� �&�� ��*�) ��* � *�-�%2
*��$�%+ � *'#�0 ���&��)  $'#�$�%+�� . +� +�� ++� �,%�+ &%�

ENTITY seg7 IS
PORT(

inputs: IN BIT_VECTOR (0 to 3)
outputs: OUT BIT_VECTOR (0 to 6)

);

END SEG7;

ARCHITECTURE mixed OF seg7 IS

CONSTANT truthTable: 
x01_table (0 to 11, 0 to 10) := (

–– input & output
–– –––––––––––––––––––––––

”0000” & ”0111111”,
”0001” & ”0000110”,
”0010” & ”1011011”,
”0011” & ”1001111”,
”0100” & ”1100110”,
”0101” & ”1101101”,
”0110” & ”1111101”,
”0111” & ”0000111”,
”1000” & ”1111111”,
”1001” & ”1101111”,
”101x” & ”1111100”, --creates E pattern
”111x” & ”1111100”
);

BEGIN

outputs <= ttf(truthTable,inputs);

END mixed;

������� 	 $�#���"

 +� )� ��* �%2�%+)0 $�+�&� �-� #��#� +& ��!��� ,*�)*  * �&&#��%
�(,�+ &%*�  
��$!� � � *'#�0* � *���$�+ � &� � * $'#� &%�2� + ��#� ��2
��)� ��� �&##&. %� �&�� ��*�) ��* �&. +� * &%�2� + ��#� ����) ��%
��  $'#�$�%+��  % ��!��� . +� �&&#��% �(,�+ &%*�

--entity declaration
ENTITY half_adder IS

PORT (x, y : IN BIT;
sum, carry : OUT BIT);

END half_adder;
--architecture body
ARCHITECTURE behave OF half_adder IS
BEGIN

sum <= x XOR y;
carry <= x AND y;

END behave;

�#!$�#$!�� ��� ����

�� #� �## &� +�� ��* �% $�+�&�&#&� �* ��*�) ��� +�,* ��) �)� � ��2
#�-�# �%+)0 $�+�&�*� *+),�+,)�# ���� ')&- ��* � $�+�&� �&) ��2
* �% %� �+ � -�)0 #&. #�-�#�  �% *+),�+,)�# ��*�) '+ &%* ��#*& ��##��
����� +�� ��* �%�) * $'#0 # *+* +�� �&$'&%�%+* +��+ $�"� ,' +��
��* �% �%� *'�� � �* �&. +�� �&$'&%�%+* �)� . )�� +&��+��)�  
��%
$!� �  � *'#�0* +�� *���$�+ � &� � * $'#� 
2� + *� �+ )�� *+�) �%� +��
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,* %� *+),�+,)�# �����

������ ��  ���	�� ���� �����

�

�
�����

���



	�����

	����������	�
���

�

ENTITY shifter3 IS port (
clk : IN BIT;
x : IN BIT;
q0 : OUT BIT;
q1 : OUT BIT;
q2 : OUT BIT);

END shifter3;

ARCHITECTURE struct OF shifter3 IS
SIGNAL q0_temp, q1_temp, q2_temp : BIT;
BEGIN

d1 : DFF PORT MAP(x,clk,q0_temp);
d2 : DFF PORT MAP(q0_temp,clk,q1_temp);
d3 : DFF PORT MAP(q1_temp,clk,q2_temp);
q0 <= q0_temp;
q1 <= q1_temp;
q2 <= q2_temp;

END struct;
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