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m en = 1 = buffer is transparent: in propagated to out
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m Also values useful for simulation and synthesis
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function resolved (s : std_ulogic_vector) return std _ulogic is
variable result : std_ulogic := 'Z’;
begin

1
2
3
4
5
6
7
8
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12 end function;
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1 constant RES_TABLE: stdlogic_table := (
2--U X 0 1 2z W L H -
B

Bl 23 4 (ruy’,’y’,ry’,’y’,’y’,’'y’,’'y’,’'u’,’'uv"), —— U
5 (,U,,,X,,,X,,,X,,,X,,’X,,’X,,,X,,,X’), S X
6 ("U’,7X’,707,7X’,707,707,707,70",/X"), —= O
7 (lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,7}(7), S 1
8 ("U’,'X’,’0","1", %' W 'L, H,TXY), 7
9 (,U,,’X’,’O',’l’,’w’,’W,,,W,,,W,,’X,), S E,\}
10 (‘u’,’X’,’0", "1, 'L, "W 'L, W ,'X), = L
11 (,U’,’X’,,O,,,l,,’H’,’W,,,W,,,H’,’X,), S H

IXV) R —

12 (IUI,IXI,IXI,IXI,le,IXI,IXI,IXl,
13 ) ;
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1 constant RES_TABLE: stdlogic_table := (
2--U X 0 1 2z W L H -
B

Bl 23 4 (ruy’,’y’,ry’,’y’,’y’,’'y’,’'y’,’'u’,’'uv"), —— U
5 (,U,,,X,,,X,,,X,,,X,,’X,,’X,,,X,,,X’), S X
6 ("U’,7X’,707,7X’,707,707,707,70",/X"), —= O
7 (lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,7}(7), S 1
8 ('U’,’X’,’0’,"1','%Z','W ,'L',/H,'X"), —— 7
9 (,U,,’X’,’O',’l’,’w’,’W,,,W,,,W,,’X,), S E,\}
0 (‘u’,’X’,’0","1', 'L, "W 'L, W ,'X"), = L
11 (,U’,’X’,,O,,,l,,’H’,’W,,,W,,,H’,’X,), S H

IXV) R —

12 (IUI,IXI,IXI,IXI,le,IXI,IXI,IXl,
13 ) ;



The std_ulogic Resolution Function (cont’d)

HWMod
WS25
m The RES_TABLE defines how two values are resolved into one

1 constant RES_TABLE: stdlogic_table := (
2--U X 0 1 2z W L H -
B

Bl 23 4 (ruy’,’y’,ry’,’y’,’y’,’'y’,’'y’,’'u’,’'uv"), —— U
5 (,U,,,X,,,X,,,X,,,X,,’X,,’X,,,X,,,X’), S X
6 ("U’,7X’,707,7X’,707,707,707,70",/X"), —= O
7 (lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,7}(7), S 1
8 ("U’,'X’,’0","1", % "W 'L, H,TXY), —— 7
9 (,U,,’X’,’O',’l’,’w’,’W,,,W,,,W,,’X,), S E,\}
10 (‘u’,’X’,’0", "1, 'L, "W 'L, W ,'X), = L
11 (,U’,’X’,,O,,,l,,’H’,’W,,,W,,,H’,’X,), S H

IXV) R —

12 (IUI,IXI,IXI,IXI,le,IXI,IXI,IXl,
13 ) ;



The std_ulogic Resolution Function (cont’d)

HWMod
WS25
m The RES_TABLE defines how two values are resolved into one

1 constant RES_TABLE: stdlogic_table := (
2--U X 0 1 2z W L H -
B

Bl 23 4 (ruy’,’y’,ry’,’y’,’y’,’'y’,’'y’,’'u’,’'uv"), —— U
5 (,U,,,X,,,X,,,X,,,X,,’X,,’X,,,X,,,X’), S X
6 ("U’,7X’,707,7X’,707,707,707,70",/X"), —= O
7 (lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,7}(7), S 1
8 ("U’,'X’,’0","1", %, 'W 'L, H,TXY), 7
9 (,U,,’X’,’O',’l’,’w’,’W,,,W,,,W,,’X,), S E,\}
10 (‘u’,’X’,’0", "1, 'L, "W 'L, W ,'X), = L
11 (,U’,’X’,,O,,,l,,’H’,’W,,,W,,,H’,’X,), S H

IXV) R —

12 (IUI,IXI,IXI,IXI,le,IXI,IXI,IXl,
13 ) ;



The std_ulogic Resolution Function (cont’d)

HWMod
WS25
m The RES_TABLE defines how two values are resolved into one
Example: pull-up (* H" ), active (* 0’) and inactive (” z") driver
1 constant RES_TABLE: stdlogic_table := (
2 —— U X 0 1 Z W L H -
N
RSN 4 (’U',’U’,'U’,’U’,'U’,’U',’U’,'U’,’U'), — U resolve(”HOZ"):
5 (lUI,IXI,IXI,IXI,IXI,!XI,IXI,IXI,IX!), — X
6 ('U’,’X’,’0","X’,’07,70",70",70","X"), — O
7 (lUI,IX!,IXI,IlI,IlI,!1/,/1’,!1!,!){!)’ R 1
8 ("U’,'X’,'0", 17,0, WL, TR, TR), G
9 (lUI,!X!,IOI,IlI,IW!,!WI,IWI,IWI,!XI)’ R W/\}
10 (U, X, T00, LI W LW, X)), L
11 (IU!,!X!’IOI’III,VH!’!WI,IWI,IH!,!XI), I H
IX!) R —

12 (FU’ XXX XX X, T,



The std_ulogic Resolution Function (cont’d)

HWMod
WS25
m The RES_TABLE defines how two values are resolved into one
Example: pull-up (* H" ), active (* 0’) and inactive (” z") driver
1 constant RES_TABLE: stdlogic_table := (
2 U X 0 1 Z W L H
N
RSN 4 (’U',’U’,'U’,’U’,'U’,’U',’U’,'U’,’U'), — U resolve(”HOZ"):
5 (IUIIIXI,IXI,IXIIIXII!XI,IXI,IXI,IX!), — X . , , , , , ,
6 ("UT,TX, 107, X, T07,707,707,707,7X" ), — 0O il RES_TABLE('Z’, ’'H’) = 'H
7 (lUI,IX!,IXI,IlI,IlI,!1/,/1’,!1!,!){!)’ 1
8 ("U’,'X’,'0", 17,0, WL, TR, TR), G
9 (lUI,!X!,IOI,IlI,IW!,!wI’IWl,IWl,!XI)’ q,\}
10 (U, X, P00, LI WL WY X), L
11 (IU!,!X!’IOI’III,!H!’!WI,IWI,!H!,!XI), I H
IX!) R —

12 (FU’ XXX XX X, T,



The std_ulogic Resolution Function (cont’d)

HWMod
WS25

m The RES_TABLE defines how two values are resolved into one
Example: pull-up (“ H"), active (* 0) and inactive (" z" ) driver

1 constant RES_TABLE: stdlogic_table := (
2 8] X 0 1 Z W L H

><><><><>S><><><Cl
|
|

('u’,’uv’,’v’,’v’,’v’,’u’,'u’,"'u’,
(FU’ XXX IR X X, T,

4 resolve ("HOZ") :
5

6 (IUI,IX!,IOI,IXI,IO!’!OI,IOI,IOI’

7

8

U
X
R RES_TABLE ('2’, 'H’) = 'H’
1
7

(ru’, XX, L, 1,1, 1,1, RES_TABLE ("H’, "0’) = "0’

("u’,’x’,’0","1","2",'W ,'L', 8",
9 (rur, X 0, L W W W, WY,
10 ("U’,’X’,707,717, 'L, W L, W,
11 (ru’,’'x’,’0",’1" ,'H', "W ,'W ,"H',
12 (", XX, IR X, TR IR, TR,



The std_ulogic Resolution Function (cont’d)

HWMod
WS25

m The RES_TABLE defines how two values are resolved into one
Example: pull-up (“ H"), active (* 0) and inactive (" z" ) driver

1 constant RES_TABLE: stdlogic_table := (
2 8] X 0 1 Z W L H

><><><><>S><><><Cl
|
|

('u’,’uv’,’v’,’v’,’v’,’u’,'u’,"'u’,
(FU’ XXX IR X X T,

4 resolve ("HOZ") :
5

6 (IUI,IX!,IOI,IXI,IO!’!OI,IOI,IOI’

7

8

U
X
R RES_TABLE ('2’, 'H’) = 'H’
1
7

RES_TABLE ("H’, ’0’) = '0’
RES_TABLE (0", ’2’) = '0’

(lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,
('u’,'X" 707,71, %, W, YL, TR,
9 (IUI,VXV’lol’lll,IWVIle’lWl,IWl,
100 ("U’,7X, 707,01, TL WL, W,
11 (,U’,’X’,’O’,’l’,’H’,’W,,,W,,’H’,
12 (IUI,IXI,VXI,IXIIIXIIIXI,IXI,IXII



The std_ulogic Resolution Function (cont’d)

HWMod
WS25

m The RES_TABLE defines how two values are resolved into one
Example: pull-up (“ H"), active (* 0) and inactive (" z" ) driver

1 constant RES_TABLE: stdlogic_table := (
2 8] X 0 1 Z W L H

><><><><>S><><><Cl
|
|

('u’,’uv’,’v’,’v’,’v’,’u’,'u’,"'u’,
(FU’ XXX IR X X, T,

4 resolve ("HOZ") :
5

6 (IUI,IX!,IOI,IXI,IO!’!OI,IOI,IOI’

7

8

U
X
R RES_TABLE ('2’, 'H’) = 'H’
1
7

RES_TABLE ("H’, ’0’) = '0’
RES_TABLE (0", ’2’) = '0’
= resolve ("HOZ") = "0’

(lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,
('u’,'X" 707,71, %, W, YL, TR,
9 (IUI,VXV’lol’lll,IWVIle’lWl,IWl,
100 ("U’,7X, 707,01, TL WL, W,
11 (,U’,’X’,’O’,’l’,’H’,’W,,,W,,’H’,
12 (IUI,IXI,VXI,IXIIIXIIIXI,IXI,IXII



The std_ulogic Resolution Function (cont’d)

HWMod
WS25

m The RES_TABLE defines how two values are resolved into one
Example: pull-up (“ H"), active (* 0) and inactive (" z" ) driver

1 constant RES_TABLE: stdlogic_table := (
2 8] X 0 1 Z W L H

><><><><>S><><><Cl
|
|

('u’,’uv’,’v’,’v’,’v’,’u’,'u’,"'u’,
(FU’ XXX IR X X, T,

4 resolve ("HOZ") :
5

6 (IUI,IX!,IOI,IXI,IO!’!OI,IOI,IOI’

7

8

U
X
R RES_TABLE ('2’, 'H’) = 'H’
1
7

RES_TABLE ("H’, ’0’) = '0’
RES_TABLE (0", ’2’) = '0’
= resolve ("HOZ") = "0’

(lUI,IXV,IXI,IlI,IlI,71/,/1’,’1’,
('u’,'X" 707,71, %, W, YL, TR,
9 (IUI,VXV’lol’lll,IWVIle’lWl,IWl,
100 ("U’,7X, 707,01, TL WL, W,
11 (,U’,’X’,’O’,’l’,’H’,’W,,,W,,’H’,
12 (IUI,IXI,VXI,IXIIIXIIIXI,IXI,IXII



Lecture Complete!
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