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1' 0(,&�  �2$$0(,& 0$%$01 2- 2'$  11(&,+$,2 -%   .0-#8

3"2 2$0+ 0$1-30"$ 2-   + "0-"$**�  �, 2'$ 20 #(2(-, *

��� 2'$0$ (1 ,- 12$$0(,& %*$6(!(*(27�  � "' + "0-"$**

' 1  11(&,$# .0-#3"2 2$0+1 2' 2 " , -,*7 !$ 31$# !7

2' 2 + "0-"$**�  �, + ,7 #$1(&,1 $ "' + "0-"$** 0$8

/3(0$1   #(%%$0$,2 ,3+!$0 -% .0-#3"2 2$0+1 .322(,&

 , $+.' 1(1 -, 2'$  !(*(27 2-  **-" 2$ .0-#3"2 2$0+1

(,#(4(#3 **7 -,  ,  1 ,$$#$# ! 1(1�  �0-#3"2 2$0+

1' 0(,& 0$%$01 2-   .0-#3"2 2$0+ !$(,& 31$# !7 +3*2(8

.*$ + "0-"$**1�  �'$ *-&(" $/3 2(-,1 %-0 #(%%$0$,2

+ "0-"$**1 1-+$2(+$1 "-,2 (, 2'$ 1 +$ +(,2$0+�

�,12$ # -% &$,$0 2(,& 2'(1 1 +$ +(,2$0+ +3*2(.*$

2(+$1� (2 (1 &$,$0 2$# -, -,*7 -,$ .0-#3"2 2$0+  ,#

1' 0$#  "0-11 + "0-"$**1� 2'$0$!7 (+.0-4(,& " . "8

(27�

�	��
� ��  (1   "-,"$.23 * 0$.0$1$,2 2(-, -% 2'$

������� .0-#3"2 2$0+  **-" 2-0�  �'$ .0-#3"2

2$0+  **-" 2-0 %3,"2(-,1 *()$   1$&+$,2$# ��  00 7

!7 ��(,& %0-+ � 2- 	� .0-#3"2 2$0+1 %-0 $ "' + 8

"0-"$**�  �0-#3"2 2$0+1 " , !$ 12$$0$#  ,# 1' 0$# -,

 , (,#(4(#3 * ! 1(1�  �'(1  0"'(2$"230$ ' 1 1$4$0 *

 #4 ,2 &$1 -4$0 -2'$0 (+.*$+$,2 2(-,1 2' 2 12$$0

.0-#3"2 2$0+1  5 7 %0-+ -,$ + "0-"$** 2- 1$04$

 ,-2'$0�

�	��
� ��  (1   "-,"$.23 * 0$.0$1$,2 2(-, -% 2'$

�����  .0-#3"2 2$0+  **-" 2-0�  �2 1'-51 ,-  !(*8

(27 2- 1' 0$ .0-#3"2 2$0+1  "0-11 + "0-"$**1�  � "'

"*312$0 -% %-30 .0-#3"2 2$0+1 " , 0-32$ 2- -,*7 -,$

+ "0-"$**�  �'$ .0-#3"2 2$0+1  0$ 0-32$# (, &0-3.1

-% %-30 5'("' (1   +3"' '(&'$0 &0 ,3* 0(27 -% .0-#3"2

2$0+  **-" 2(-,  ,# ,-2  1 $%%("($,2�

�- #$+-,120 2$ 2'(1 (,$%%("($,"7� "-,1(#$0   + "0-8

"$** 2' 2 ,$$#1 %(4$ .0-#3"2 2$0+1 2- (+.*$+$,2 (21

*-&("�  �5- .0-#3"2 2$0+ "*312$01 5(2'   2-2 * -% $(&'2
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�+� "��"� &'%�*�) )�'#( �'� $������  �� ( ,�()�( )��

'�(%*'��( %� )�'�� &'%�*�) )�'#( �'%# )�� �%''%,��

�"*()�' ( $�� )��(� &'%�*�) )�'#( ��$ $%) �� '�/

'%*)�� )% �$%)��' #��'%��""�

��� ��������  &'%�*�) )�'# �""%��)%' '�&'�(�$/

)�) %$ ����	�� ��� (�%,( )�� *(� %� �-&�$��' )�'#(�

�-&�$��' )�'#( �""%, ),% &�((�( )�'%*�� )�� �''�.

,� �� ��$ &'%�*�� +�'. � �� ��&�� ).�  ���(� �-&�$/

��'( �'� �"(% (��'�� �#%$� �"" &'%�*�) )�'#(  $ )��

��
�  ��� &'%�"�# , )� *( $� )�� �-&�$��'(  (  $

)�� ��� ) %$�" &'%&���) %$ ��"�. %� ),% &�((�(

)�'%*�� )�� �''�.�  �� ( �%#&" ��)�( )�� ) # $�

#%��" �$� " $!( )�� &�'�%'#�$�� %� )�� ��+ �� )%

)�� *(� %� )�� �-&�$��' &'%�*�) )�'#(�  �( , )� )��

���� &'%�*�) )�'# �""%��)%'� )�� ������� �""%/

��)%' �"(% ��( � +� &'%�*�) )�'# �"*()�'(�  �) )��'�/

�%'� (*���'( �'%# )�� (�#� &'%�"�# %� &'%�*�) )�'#

,�() $� ,��$ #%'� )��$ %$� �"*()�'  ( '%*)�� )% �

#��'%��""�

��� ����	�� &'%�*�) )�'# �""%��)%' &'%+ ��( )��

#%() �����) +� #�)�%� %� ()��' $� �$� (��' $� &'%�/

*�) )�'#(�  ��� &'%&���) %$ %� ( �$�"( )�'%*�� )��

&'%�*�) )�'# �""%��)%'  (  $��&�$��$) %� )�� $*#/

��' %� &'%�*�) )�'#( �""%��)�� )% ���� #��'%��""�

��� ) %$�"". )�� �"�- � " ). %� )� ( &'%�*�) )�'# �""%/

��)%'� , )� )�� ���� �$��"�( � ���$��  $ )�� ��( �$

, )�%*) � #%� � ��) %$ )% )�� �-)�'$�" & $%*) %� )��

��+ ���  ���'�  ( $% $��� �%'  $&*) �$� %*)&*) (, )��

#�)' ��(� ,� �� ��� �-)'� ��"�. �$� ���'��� &�'�%'/

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

($�) +!�& �') '+!�) ���� *'$,+"'&* �') +.' )��*'&*�

�")*+� �$$ "&(,+ *" &�$* "&+' +!� �
� (�** +!)', ! +!�

����  �!"* "&�$,��* �$$ "&(,+�',+(,+*� �������#*

�)'% %��)'��$$ ',+(,+*� �&� ���"��+�� "&(,+*�  ���2

'&�$0�  +!� ()'(� �+"'& +"%� +!)', ! +!� ()'�,�+

+�)% �$$'��+') "* "&��(�&��&+ '� +!� &,%��) '�

()'�,�+ +�)%* �$$'��+�� +' � %��)'��$$�  
* � )�*,$+�

+!�)� �)� &' �/(�&��) ��$�0*� &' ���"��+�� -�)*,*

"&(,+�',+(,+ ("& ��$�0*� &' (�&�$+"�* �') ,*"&  ,( +'

�� ()'�,�+ +�)%*� ') &' ��$�0 (�&�$+"�* �') *+��)"& 

�&� ') *!�)"&   ()'�,�+  +�)%*�  �!� ����	�� ��%"2

$0 '� ()'�,�+* ()'-"��* +"%"&  �* ()��"�+��$� �*

���* $"#� +!� ������

�!� ��� "& +!� ����	�� .�* ��*" &�� +' �(()'��!

+!� ��� (�)��&+ )',+��"$"+0 '� +!� �))�0 ��*�� "&+�)2

�'&&��+ �,+ &'+ %��� *' ."�� +!�+ (�)�')%�&�� �&�

�"� *"1� *,���)���
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���%"� ���  ��	� �" �%�$ ��"� ��� ��$ "
��!"�#��$�$� �

�#��� ����� $  
�#��� &�$� $��
	��	���


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

��+� (  -+� �'� �  #�#�'�1 (  *�+(-*�� �%%(��,#('

/"�' ��+#!'#'! /#," ���
+�  �1)*�++ (  �*+ ,/(

+( ,/�*� )��$�!�+ ,"�, /#%%  -%%1 +-))(*, ,"�

��
��
�  �&#%1 (  )*(�-�,+ �+ /�%% �+ �%% (,"�*

��
+� ����+� �'� +,�,� &��"#'� ����+�  �����

)*(.#��+  -%% ��
� %�'!-�!� +-))(*, /"#�" #+ ��2

�(&#'! ,"� #'�-+,*1 +,�'��*�  (* ��+�*#�#'! "�*�2

/�*� ��+#!'�  �  -'�,#('�% +#&-%�,(* #+ �%+( )*(2

.#����  �����  ���#,#('�%%1 #'�%-��+ +�"�&�,#�

��),-*� �'� �0��, ,#&#'! +#&-%�,#(' ��)��#%#,1�

�"� +#&)%# #�� ,#&#'! &(��% (  ,"� ��
��
� ( ,�'

&�$�+ �0��, ,#&#'! +#&-%�,#(' -''���++�*1 ����-+�

)�* (*&�'�� ��' �� )*��#�,�� �#*��,%1  *(& ,"� ��2

,�+"��,�  �"�*� (*� ,"�  -'�,#('�% +#&-%�,(* ( 

�����  &�1 �� � �(+, �  ��,#.� ��+#!' +(%-,#('�  �#,"

����  '( &�'-�% #',�*.�',#('  (*  #,,#'! ,"� ��+#!'+

#',( ,"� ��.#��+ �*� '���++�*1�  �' ���#,#(' ,( �����

�-+,(&�*+ �%+( "�.� ,"#*� )�*,1 +-))(*,  *(& � .�*#2

�,1 (  .�'�(*+�

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

��%%1  #, ,"�& #',( ,"� �"(+�' ��.#���  �"�  (%%(/#'!
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���%"� ���  ��� �" �%�$ ��"� ��� ��$ "
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 ���	���� ������ ��� �����

��	��

7*(8.32 *<40&.27 -3; 83 *<403.8 8-* 74*(.&0 +*&896*7

3+ 8-* �%����� ;.8- #����  � 8-3639,- 86*&81*28

3+ #��� (327869(87 .7 +392) .2 8-* ��
��  �*+*6>

*2(* �&29&0�  !34.(7 (3:*6*) -*6* &6*� �	� 97.2, 8-*

7.2,0*�)39'0* 6*,.78*6*) 348.327 +36 8-* )*).(&8*)

.24987� &2) 6*,.78*6.2, 7.,2&07 +631 8-* �� 4.27� �
�

97.2, 8-* (03(/ 430&6.8= 19< +*&896*� ��� )*7(6.'.2,

6*,.78*6*) :*6797 0&8(-*) :*6797 (31'.2&836.&0 398>

4987� ��� 97.2, 8-* 398498 *2&'0* +*&896*� �
� 97.2,

8-* &7=2(-632397 46*7*8�6*7*8 +*&896*� &2) ��� "7>

.2, 8-* '96.*) 6*,.78*67 &7 +36 8-* ���
������

!3 6*,.78*6 8-* )*).(&8*) .24987 32* 36 8;3 7.,2&07

1978 '* )*+.2*) 83 6*46*7*28 8-* &)).8.32&0 23)*7

+36 32* &2) 8;3 6*,.78*67 6*74*(8.:*0=�  �44*2).< �

)*132786&8*7 -3; 83 97* 7.2,0* &2) )39'0* 6*,.7>

8*6*) .24987 +36 & � '.8 03&)&'0* (3928*6�  �2 �
����

�� �!	 &2) �� �!
 &6* 8-* 3984987 3+ 8-* +.678

&2) 7*(32) 6*,.78*67�  �8 6*59.6*7 
 4&77*7 8-639,-

�
��� 83 &(8.:&8* �� �!
�   .,2&0 �� �!
 .7 8-*2

97*) .2 �
��� 83 4*6+361 8-* 6*7*8�  �
��� &)).8.32&0>

0= 6*,.78*67 8-* )&8& 83 '* 03&)*) ;.8- 8-* 78&8*1*28

regin <=temp.dat �  !-* 7.,2&0 ����� .7 8-*2

97*) .2 463(*77 �
��� 83 03&) 8-* (3928*6 ;.8- 8-*

78&8*1*28 temp.cnt <= regin �  �+ 8-* 7&1*

(03(/ .7 97*) +36 8-* .24987 &7 +36 8-* 78&8* 6*,.78*67�

8-*2 8-* 78&8*1*287 .2 463(*77 �
��� (390) '* .2(36>

436&8*) .283 �
��� &2) 320= 32* 463(*77 .7 2**)*)�

!-* &77.,21*28 3+ 8-* *28.8= 398498 4.27 .7 -&2)0*)

'= 8-* .278&28.&8.32 3+ 8-* ��	�� (31432*28 �(&00*)

.2 8-* 78&8*1*28 use work.rtlpkg.all ��

;-.(- 8&/*7 8-* 7.,2&0 !������! &7 .2498 &2)

86&27+*67 .8 83 8-* 398498 �.2 8-.7 (&7* (&00*)

��"�!� ;-*2 8-* 398498 *2&'0* (328630 �(&00*)

�"!��� .7 �����  �*,.78*6.2, 8-* .24987 +631 8-*

.2498�398498 4.27 .7 '*88*6 79.8*) +36 8-* ��
��������

1*1'*67 3+ 8-* +&1.0= 7.2(* 8-* 7.,2&0 )3*7 238 2**)

83 ,3 8-639,- 8-* ��� &2) 03,.( '03(/�

�03(/.2, 32 8-* +&00.2, .278*&) 3+ 8-* 6.7.2, *),* 3+

8-* (03(/ .7 7.140= )32* '= (-&2,.2, 8-* 78&8*1*28

wait until (clk = ’1’)  83 wait until
(clk = ’0’) �  �:*287 3((966.2, 32 8-* 6.7.2, &2)

+&00.2, *),* 3+ & (03(/ (&2 '* .2(36436&8*) .283 8-*

7&1* )*7.,2 '= )*+.2.2, & 7*4&6&8* 463(*77 +36 8-*

*:*28� 463:.)*) 8-&8 79++.(.*28 03,.( '03(/7 &6* &:&.0>

&'0*�

#��� )*7(6.'.2, (31'.2&836.&0 &2) 6*,.78*6*)

3984987 .7 .)*28.(&0 83 38-*6 4&68 .140*1*28&8.327 &7

;.8- 8-* �%������  !-* 6*,.78*6*) *59&8.327 1978

'* .27*68*) .27.)* & 463(*77 &2) &+8*6 & wait un-
til clock=  78&8*1*28�

�44*2).< � 7-3;7 &2 *<&140* 3+ -3; 83 .140*1*28

8-* (31'.2&836.&0 1&(63(*00 348.32 ;.8- 1&<.191

97&,* 3+ 398498 *2&'0* +0*<.'.0.8= +36 8-* �%����	�

� 838&0 3+ *.,-8 ).++*6*28 .2498 7.,2&07 (328630 8-*

398498 *2&'0* +92(8.32&0.8=�  !-* *28.6* +92(8.32 .7

-&2)0*) '= 8-* ��	�� (31432*28 ;-*6* 8-* .2498

.283 8-* '9++*6 .7 8-* *<8*62&0 .2498 4.2�  �3 7.,2&07

&6* 2*(*77&6=�

!-* 0&8(- 348.32 .7 92.59* 83 8-* �%����� +&1.0=�

�44*2).< � 7-3;7 &2 *<&140* 3+ -3; 83 0&8(- & 7.,>

2&0 97.2, 8-* ��>!���>�� � (327869(8�  �2 8-.7 *<>

&140* 8-* 7.,2&0 .7 0&8(-*) ;-*2 8-* (03(/ .7 ����

'= 7*88.2, 8-* 7.,2&0 :&09* 83 .87*0+ ;.8- 8-* 78&8*>

1*287 signala <= signala  &2) signalb <=
signalb �  $-*2 8-* (03(/ .7 ��$ 8-* 4&8- .7 (31>

'.2&836.&0 &2) 8-* 7.,2&0 :&09* ,*87 8-* .2498�  !-.7

.7 -&2)0*) .2 8-* (3)* if clk=’0’ then sig-
nala <= inputa; signalb <= inputb �

!;3 7.,2&07 &6* )*+.2*)�  ������ &2)  �������

83 0&8(- 8-* )&8& ;-*2 8-* (03(/ .7 .2 8-* 6.,-8 430&6>

.8= �.2 8-.7 (&7* ������

�44*2).< � 7-3;7 8-* +900 6*,.78*6*) (32+.,96&8.32�

�7 .2 �44*2).< �� 8-* 7.,2&07  ������ &2)  ��>

���� &6* )*+.2*) &2) 8-* +92(8.32 3+ 8-* 6*,.78*6

.7 )*+.2*) ;.8-.2 & 463(*77�  �2 8-* 6.7.2, *),* 3+ 8-*

(03(/�  ������ ,*87 ���"!� &2)  ������ ,*87

���"!��

�44*2).< � 97*7 0&8(-*7 +36 8-* 398498 *2&'0* (32>

8630�   .,2&07 2**) 83 '* ,*2*6&8*) +631 8-* &66&=

&2) &6* 4&77*) &7 8-* 398498 *2&'0* 4&6&1*8*6 .283

8-* �

��� (31432*28�  !-.7 +92(8.32 '*-&:*7 7.1.>

0&60= 83 8-* ��	�� '98 )3*7 238 .2(09)* 8-* +**)'&(/

4&6&1*8*6�

�44*2).< � 7-3;7 -3; 83 97* 8-* '96.*) 6*,.78*67 83

.140*1*28 8-* 0*&78 7.,2.+.(&28 '.87 .2 & (3928*6�  �

'.8 :*(836 7.,2&0 .7 )*+.2*) 83 6*46*7*28 &00 8-* 6*,.7>

8*6 78&8*7�  !-37* 78&8*7 8-&8 &6* 2**)*) &7 3984987

&6* &77.,2*) 83 8-* *28.8= 398498 4.27 3987.)* 3+ 8-*

463(*77 ;.8- 8-* 78&8*1*28 count (0 to 11)
<= fullcnt (4 to 15) �  �+ 398498 *2&'0* (32>

8630 .7 )*7.6*) 8-*2 8-.7 0&78 78&8*1*28 .7 31.88*) &2)




�
 ���	���� ������ ��� �����

	���


)�� ( �$�" )% %*)&*) �(( �$#�$)  ( ��$�"�� , )� )��
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�&&�$� - �  ( )�� (�#� �( �&&�$� - � �-��&) )��)

)�� '�� ()�'( �'� '�(�) �(.$��'%$%*(".�  ��� �%'#�)

%� )�� &'%��((  ( #*�� � ���'�$) �'%# �&&�$� - �

�*) �*$�) %$( �-��)". )�� (�#� �-��&) �%' )�� �(.$��0

'%$%*(  $()��� %� (.$��'%$%*( '�(�)�  ��� &'%��((

*(�( � /(�$( ) + ). " ()� )��)  $�"*��( �"" )�� &�'�#�0

)�'( )��) , "" ��) +�)� )�� &'%��((�  ��� (.$��'%$%*(

&�') %� )�� &'%��((  (  $ ) �)�� �. )�� ()�)�#�$)

clk’event and clk=’1’   $()��� %� wait
until clk=’1’ �  ��� �(.$��'%$%*( &'�(�)�'�(�)

 ( ( # "�' )% %)��' �.&'�(( ��
( �-��&) �%' )�� ��� 0

) %$�" &%"�' ). #*- ���)*'� )��) �$��"�( ��) +�

���� %' ����  �% (&�� �. �"%�! &%"�' ).� )��

��
� �%$()'*�) �%' ��) +� ����  ( if reset =
‘1’ then  �$� �%' ��) +� ���  ( if reset =
’0’ then �
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–– The bufoe port map parameters are:
–– bufoe port map(signal going to the input of the tristateable buffer,
––   tristate control signal,
––   the output signal that is the entity output pin,
––   the feedback signal from the entity input/output pin)
–– In this example the last entry is “open” meaning no feedback.

USE work.bv_math.all; –– necessary for inc_bv();
USE work.rtlpkg.all; –– necessary for bufoe

ENTITY inregcnt IS 
PORT   (clk, clkin, reset, load, outen: IN bit;

count: INOUT x01z_VECTOR(0 TO 3));
END inregcnt;

ARCHITECTURE behavior OF inregcnt IS
TYPE bufRec IS –– record for bufoe

RECORD –– inputs and feedback
cnt: bit_vector(0 TO 3);
dat: bit_vector(0 TO 3);

END RECORD;
SIGNAL temp: bufRec;
SIGNAL regin: bit_vector(0 to 3);–– for registering input loaded data
SIGNAL reset1, reset2:bit;      –– for registering the reset input
CONSTANT counterSize: integer := 3;
BEGIN
g1: FOR i IN 0 TO counterSize GENERATE

bx: bufoe PORT MAP(temp.cnt(i), outen, count(i), temp.dat(i));
END GENERATE;

proc1: PROCESS
      BEGIN

WAIT UNTIL (clk = ’1’);
     IF reset2 = ’1’ THEN –– uses the double registered signal

temp.cnt <= “0000”;
ELSIF load = ’1’ THEN

temp.cnt <= regin; –– uses the single registered signal
ELSE

temp.cnt <= inc_bv(temp.cnt);  –– increment bit vector
END IF;

END PROCESS;
–– Proc2 single registers the load operation and double registers the reset
–– operation.  Note the two clkin’s are needed for the double register.
proc2: PROCESS      

BEGIN
WAIT UNTIL (clkin = ’1’);

   regin <= temp.dat; ––single register for data load
   reset1 <= reset; ––single register the reset signal
   reset2 <= reset1;––double register the reset signal
END PROCESS;

END behavior;
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––uses the full functionality of the oe features of the 371.
––macrocell is in combinatorial mode

USE work.rtlpkg.all;

ENTITY usecomb IS
PORT (outen1, outen2, outen3, outen4, outen5, outen6, outen7, 

outen8; IN bit; inputa, inputb: IN bit_vector(0 to 1); 
outa,outb: INOUT x01z_vector(0 to 7));

END usecomb;

ARCHITECTURE behavior OF usecomb IS
BEGIN
g1:  FOR i IN 0 TO 1 GENERATE

bx1: bufoe PORT MAP(inputa(i), outen1, outa(i), open);
bx2: bufoe PORT MAP(inputa(i), outen2, outa(i+2), open);
bx3: bufoe PORT MAP(inputa(i), outen3, outa(i+4), open);
bx4: bufoe PORT MAP(inputa(i), outen4, outa(i+6), open);
bx5: bufoe PORT MAP(inputb(i), outen5, outb(i), open);
bx6: bufoe PORT MAP(inputb(i), outen6, outb(i+2), open);
bx7: bufoe PORT MAP(inputb(i), outen7, outb(i+4), open);
bx8: bufoe PORT MAP(inputb(i), outen8, outb(i+6), open);

END GENERATE;
END behavior;
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––uses the full functionality of the oe features of the 371.
––macrocell in latched mode

USE work.rtlpkg.all;

ENTITY uselatch IS 
PORT   (clk, outen1, outen2, outen3, outen4, outen5, outen6, outen7,

outen8: IN bit; 
inputa, inputb: IN bit_vector(0 to 1); 
outa,outb: INOUT x01z_vector(0 to 7));

END uselatch;

ARCHITECTURE behavior OF uselatch IS
SIGNAL signala, signalb: bit_vector(0 to 1);
BEGIN
g1:  FOR i IN 0 TO 1 GENERATE

bx1: bufoe PORT MAP(signala(i), outen1, outa(i), open);
bx2: bufoe PORT MAP(signala(i), outen2, outa(i+2), open);
bx3: bufoe PORT MAP(signala(i), outen3, outa(i+4), open);
bx4: bufoe PORT MAP(signala(i), outen4, outa(i+6), open);
bx5: bufoe PORT MAP(signalb(i), outen5, outb(i), open);
bx6: bufoe PORT MAP(signalb(i), outen6, outb(i+2), open);
bx7: bufoe PORT MAP(signalb(i), outen7, outb(i+4), open);
bx8: bufoe PORT MAP(signalb(i), outen8, outb(i+6), open);

END GENERATE;––the clk input is an active low latch enable
––the if then construct must be within a process.
PROCESS

BEGIN
IF clk=’0’ then 

signala <= inputa;
signalb <= inputb;

ELSE
signala <= signala;
signalb <= signalb;

END IF;
END PROCESS;

END behavior;
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––macrocell in registered mode

ENTITY usereg IS 
PORT   (clk, outen1, outen2, outen3, outen4, outen5, outen6, outen7,

outen8: IN bit; inputa, inputb: IN bit_vector(0 to 1);
outa,outb: INOUT x01z_vector(0 to 7));

END usereg;

ARCHITECTURE behavior OF usereg IS
SIGNAL signala, signalb: bit_vector(0 to 1);
BEGIN
g1: FOR i IN 0 TO 1 GENERATE

bx1: bufoe PORT MAP(signala(i), outen1, outa(i), open);
bx2: bufoe PORT MAP(signala(i), outen2, outa(i+2), open);
bx3: bufoe PORT MAP(signala(i), outen3, outa(i+4), open);
bx4: bufoe PORT MAP(signala(i), outen4, outa(i+6), open);
bx5: bufoe PORT MAP(signalb(i), outen5, outb(i), open);
bx6: bufoe PORT MAP(signalb(i), outen6, outb(i+2), open);
bx7: bufoe PORT MAP(signalb(i), outen7, outb(i+4), open);
bx8: bufoe PORT MAP(signalb(i), outen8, outb(i+6), open);

END GENERATE; ––the clk input is a rising edge triggered clock for 
––the register

––the wait until construct must be within a process.
PROCESS

BEGIN
WAIT UNTIL clk=’1’;
signala <= inputa;
signalb <= inputb;

END PROCESS;
END behavior;
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––This file shows the use of the triout component to perform the 
––output enable function.

––COMPONENT triout
–– port (
––   x: IN bit; –– input to buffer
––   oe: IN bit; –– output enable
––   y: OUT bit); –– output
––END component

––The oe control is a function of the dedicated inputs and is latch 
––controlled.

USE work.rtlpkg.all; ––to instantiate triout component

ENTITY uselatch2 IS
PORT (clk1, clk2, in_oe1, in_oe2: IN bit;

 inputa, inputb: IN bit_vector(0 to 1);
  outa,outb: INOUT x01z_vector(0 to 7));

END uselatch2;

ARCHITECTURE behavior OF uselatch2 IS
SIGNAL signala, signalb: bit_vector(0 to 1);
SIGNAL sig_en1, sig_en2, sig_en3, sig_en4: bit;
BEGIN
g1: FOR i IN 0 TO 1 GENERATE

bx1: triout PORT MAP(signala(i), sig_en1, outa(i));
bx2: triout PORT MAP(signala(i), sig_en2, outa(i+2));
bx3: triout PORT MAP(signala(i), sig_en3, outa(i+4));
bx4: triout PORT MAP(signala(i), sig_en4, outa(i+6));
bx5: triout PORT MAP(signalb(i), sig_en1, outa(i));
bx6: triout PORT MAP(signalb(i), sig_en2, outa(i+2));
bx7: triout PORT MAP(signalb(i), sig_en3, outa(i+4));
bx8: triout PORT MAP(signalb(i), sig_en4, outa(i+6));

END GENERATE;

––The clock latches the data when high and is combinatorial when low
oecontrol: PROCESS

BEGIN
IF clk1= ’0’ then

sig_en1 <= not(in_oe2) and not(in_oe1);
sig_en2 <= not(in_oe2) and in_oe1;
sig_en3 <= in_oe2 and not(in_oe1);
sig_en4 <= in_oe2 and in_oe1;

ELSE
sig_en1 <= sig_en1;
sig_en2 <= sig_en2;
sig_en3 <= sig_en3;
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sig_en4 <= sig_en4;
END IF;

END PROCESS;

latch: PROCESS
BEGIN

IF clk2= ’0’ then
signala <= inputa;
signalb <= inputb;

ELSE
signala <= signala;
signalb <= signalb;

END IF;
END PROCESS;

END behavior;
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–– The purpose of this example is to show how to use the
–– buried registers to create a 16 bit counter.  The 12
–– most significant bits are assigned to i/o registers 
–– and the 4 least significant bits go to the buried registers.

USE work.bv_math.all;               –– necessary for inc_bv();

ENTITY buriedreg IS
PORT   (clk, reset: IN BIT;

count: INOUT bit_vector(0 TO 11));
END buriedreg;

ARCHITECTURE behavior OF buriedreg IS
SIGNAL fullcnt : bit_vector(0 to 15);
BEGIN
PROCESS

BEGIN
WAIT UNTIL (clk = ’1’);
 IF reset = ’1’ THEN       –– synchronous reset

FOR i IN 0 TO 15 LOOP
fullcnt(i) <= ’0’;

END LOOP;
ELSE

fullcnt <= inc_bv(fullcnt);
END IF;   

END PROCESS;
count(0 to 11) <= fullcnt(4 to 15);
END behavior;
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–– The purpose of this example is to show how to use the
–– buried registers to create a 16 bit counter.  The 12
–– most significant bits are assigned to i/o registers 
–– and the 4 least significant bits go to the buried registers.
–– This example also demonstrates how to do an asynchronous reset.
 
USE work.bv_math.all;               –– necessary for inc_bv();

ENTITY buriedreg2 IS
PORT   (clk, reset: IN BIT;

count: inout bit_vector(0 TO 11));
END buriedreg2;

ARCHITECTURE behavior OF buriedreg2 IS
SIGNAL fullcnt : bit_vector(0 to 15);
BEGIN
   PROCESS(clk,reset)––sensitivity list
       BEGIN

IF reset = ’1’ THEN
fullcnt <= x”0000”;–– asychronous reset, the x stands for hex

ELSIF (clk’event and clk = ’1’) then
fullcnt <= inc_bv(fullcnt);–– synchronous count

END IF;
   END process;
   count(0 to 11) <= fullcnt(4 to 15); –– assigns signals to entity outputs
                                 –– and defines buried registers 
END behavior;
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