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1164 PACKAGES QUICK
REFERENCE CARD

Revision 2.2
0 Grouping [] Optional
{3 Repeated | Alternative
bold Asis CAPS User Identifier
italic  VHDL-93 c commutative
b n=BIT
bv = BIT_VECTOR
u/l = STD_ULOGIC/STD_LOGIC
uv == STD_ULOGIC_VECTOR
Iv 1= STD_LOGIC_VECTOR
un ::= UNSIGNED
sg 1= SIGNED
in 1= INTEGER
na = NATURAL
sm ::= SMALL_INT (subtype INTEGER range O to 1)

1.IEEE’s STD_LOGIC_1164

1.1 LoGIC VALUES

u
XIrw
‘o're
1IH
iz

Uninitialized
Strong/Weak unknown
Strong/Weak 0
Strong/Weak 1

High Impedance
Don't care

1.2 PREDEFINED TYPES
STD_ULOGIC Base type

Subtypes:

STD_LOGIC  Resolved STD_ULOGIC

X01
X01zZ
UXxo1
UXxo01z

Resolved X, 0 & 1
Resolved X, 0,1 & Z
Resolved U, X, 0& 1
Resolved U, X, 0,1 & Z

STD_ULOGIC_VECTOR(na to | downto na)

Array of STD_ULOGIC

STD_LOGIC_VECTOR(na to | downto na)

Array of STD_LOGIC
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1.3 OVERLOADED OPERATORS

Description Left Operator Right
bitwise-and  u/l,uv,lv and, nand  u/luv,lv
bitwise-or u/l,uv,lv or, nor u/l,uv,lv
bitwise-xor u/l,uv,lv Xor, xnor u/l,uv,lv
bitwise-not not u/l,uv,lv

1.4 CONVERSION FUNCTIONS
Function

From To
u/l b
uv,lv bv
b u/l
bv,uv v
bv,lv uv

TO_BIT(from[, xmap])
TO_BITVECTOR(from[, xmap])
TO_STDULOGIC(from)
TO_STDLOGICVECTOR(from)

TO_STDULOGICVECTOR(from)

2.IEEE’'s NUMERIC_STD

2.1 PREDEFINED TYPES

UNSIGNED(nha to | downto na)
SIGNED(na to | downto na)

2.2 OVERLOADED OPERATORS

Array of STD_LOGIC
Array of STD_LOGIC

Left Op Right  Return

abs sg sg

- Sg Sg
un +,-,*,/,rem,mod un un
sg +,-,*./,rem,mod sg sg
un +,—,*,/,rem,m0d c na un
sg +-%remmod . in sg
un <><=>=5 /= un bool
sg  <><E>EE)= sg bool
un na bool
sg in bool

2.3 PREDEFINED FUNCTIONS

SHIFT_LEFT(un, na) un
SHIFT_RIGHT(un, na) un
SHIFT_LEFT(sg, na) sg

SHIFT_RIGHT(sg, na) sg
ROTATE_LEFT(un, na) un
ROTATE_RIGHT(un, na) un
ROTATE_LEFT(sg, na) sg
ROTATE_RIGHT(sg, na) sg

RESIZE(sg, na) sg

RESIZE(un, na) un

STD_MATCH(u/l, ufl) bool
STD_MATCH(uv, uv) bool
STD_MATCH(lv, Iv) bool
STD_MATCH(un, un) bool
STD_MATCH(sg, sg) bool
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2.4 CONVERSION FUNCTIONS
From To Function
un,lv sg  SIGNED(from)
sg,lv un  UNSIGNED(from)
un,sg v STD_LOGIC_VECTOR(from)
un,sg in TO_INTEGER(from)
na un  TO_UNSIGNED(from, size)
in sg TO_SIGNED(from, size)

3.IEEE’'s NUMERIC_BIT

3.1 PREDEFINED TYPES
UNSIGNED(na to | downto na)  Array of BIT

SIGNED(na to | downto na) Array of BIT
3.2 OVERLOADED OPERATORS

Left Op Right Return
abs sg sg
- sg sg

un +,-,*,/,rem,mod un un

sg +,-,*,/,rem,mod sg sg

un +,-,* /,rem,mod c na un

sg +,-*/remmod . in sg

un <> <=>== /= un bool

sg <> <E>ESE sg bool

un <> <=>==/=c 0 na bool

sg  S><=>==/F¢ in bool

3.3 PREDEFINED FUNCTIONS

SHIFT_LEFT(un, na) un
SHIFT_RIGHT(un, na) un
SHIFT_LEFT(sg, na) sg
SHIFT_RIGHT(sg, na) sg

ROTATE_LEFT(un, na) un
ROTATE_RIGHT(un, na) un
ROTATE_LEFT(sg, na) sg
ROTATE_RIGHT(sg, na) sg
RESIZE(sg, na) sg
RESIZE(un, na) un

3.4 CONVERSION FUNCTIONS
From To Function
un,bv  sg  SIGNED(from)
sg,bv un  UNSIGNED(from)
un,sg  bv  BIT_VECTOR(from)
un,sg in TO_INTEGER(from)
na un  TO_UNSIGNED(from)
in sg TO_SIGNED(from)
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4.SYNoPsYs’ STD_LOGIC_ARITH 6.SyYNoPsYs’ STD_LOGIC_SIGNED 9.MENTOR’S STD_LOGIC_ARITH

4.1 PREDEFINED TYPES 6.1 OVERLOADED OPERATORS 9.1 PREDEFINED TYPES
UNSIGNED(nato | downto na)  Array of STD_LOGIC Left Op Right Return UNSIGNED(nato | downto na)  Array of STD_LOGIC
SIGNED(na to | downto na) Array of STD_LOGIC abs v Iv SIGNED(na to | downto na) Array of STD_LOGIC
SMALL_INT Integer subtype, 0 or 1 +,- Iv Iv
Iv o Iv Iv 9.2 OVERLOADED OPERATORS
4.2 OVERLOADED OPERATORS v . in v Left Op Right  Return
Left Op Right Return v T ul v abs sg sg
abs sg sg,lv e - sg sg
- sg sg.lv oo S2EEAESE bool ul ul ol
un ¥ un un,lv v <><=>=7/Fc i bool uv 4%/ ,mod rem < uv uv
sg s9 sg.lv 6.2 CONVERSION FUNCTIONS v +-7/mod rem v v
sg  ht un sg,lv From To Function un - +ehmod rem ol ol
un *ee in un,lv | i CONV_INTEGER( g +-"/mod rem, ™ S99
.. _ | v n - (from) un  <><=>=5= un bool
s9 v e in Sg.lv sg <,><=>=,= /= sg bool
un e ull un,lv 7.SYNopsYs’ STD_LOGIC_MISC not un un
S +,- ull sg,lv
B ot ) 9 7.1 PREDEFINED FUNCTIONS not 9 9
un >, <=>==, 0= un bool un and,nand ,or,nor ,xor un un
o — = AND_REDUCE(lv | uv) u/l
sg <>, <=>== /= sg bool [XJOR_REDUCE(lv | uv) ufl sg and,nand ,or,nor ,xor,xnor  sg sg
un <><=>==5/=¢  in bool [N]ANIZ_) REDUCE(\ |uv) UXO01 uv sla,sra,sll,srl,rol ,ror uv uv
sg <> <=>== /= in bool OR REDUCE( UXO1 \Y% sla,sra,sll,srl,rol ,ror Iv Iv
¢ NOR REDUC(E\ZI\llT\lIJ)v) UXOL un sla,sra,sll,srl,rol ,ror un un
4.3 PREDEFINED FUNCTIONS XOR—REDUCE(MUV) UXO1 sg sla,sra,sll,srl,rol,ror sg sg
gzt(“”' un)  un 2:2(“”' un)  un XNOR_REDUCE(lv [uv)  UXO01 9.3 PREDEFINED FUNCTIONS
EXTERQ}#)”) i/g Zero_(:)?t’e‘r‘lz) s9 ZERO_EXTEND(uv | Iv|un, na) same
' 8.EXEMPLAR’S STD_LOGIC_ARITH ZERO_EXTEND(u/l, na) Iv

SEXT(lv, in) Iv sign-extend

81 O o SIGN_EXTEND(sg, ha) sg
4.4 CONVERSION FUNCTIONS -+ OVERLOADED UPERATORS AND_REDUCE(uv [ Iv|un|sg)  ull
From  To Function Left Op Right __Return OR_REDUCE(wv|Iv|un|sg)  uf
*
un,iv sg_ SIGNED(from) ;bs 3?: 35: XOR_REDUCE(uv | Iv [un|sg)  ull
sgv un UNSIGNED(from) 9.4 CONVERSION FUNCTIONS
sg,un v STD_LOGIC_VECTOR(from) 8.2 PREDEFINED FUNCTIONS From To  Function
1n.sg n ggsx_:ﬂ\gggﬁ;g?m) ) sl(ufl, in) u/l u/luvlvun,sg in TO_INTEGER(from)
in,un,sg,u - un CONY SIGNED(T (from, size) sl2(ufl, in) u/l ulluvlvunsg in  CONV_INTEGER(from)
nun.Sg.u S NV_SIGNED(from, size) sr(ull, in) u/l bool ul  TO_STDLOGIC(from)
inunsgu v CONV_STD_LOGIC_VECTOR(from, size) sr2(ull, in) ull na un T UNSIGNED(from size)
add(u/l) ufl na un  CONV_UNSIGNED(from,size)
5.SYNoPsYs’' STD_LOGIC _UNSIGNED add2(ull) ull in sy TO_ SIGNED(from size)
5.1 OVERLOADED OPERATORS sub(u/l) u/l in sg  CONV_SIGNED(from,size)
Left o Richt  Return sub2(u/l) ufl na v TO_STDLOGICVECTOR(from,size)
— e mult( u/l) ul na w  TO_STDULOGICVECTOR(from,size)
. v v mult2( u/l) ufl
o v v extend( ull, in) ull
v *c n Iv extend2( u/l, in) u/l © 199dS - 200?j gu?llig [t)esitg.nﬂ(:orp(gatt'ion. Pe;rmis?itcr)]n to
- reproduce an Istrioute strictly verbatim copies o IS
v Te ul v comp2( ufl) ufl document in whole is hereby granted.
Iv <> <=>==/= Iv bool . . .
NV <><=>TEl. in bool 8.3 CONVERSION FUNCTIONS Qualis Design Corporation
17y ll 1Ty c .
From To Function Elite Training and Consulting in Reuse and Methodology
5.2 CONVERSION FUNCTIONS bool uv bool2elb Phone: +1.503.670.7200 FAX: +1.503.670.0809
From To Function uv bool erZbQOI Email: info@qualis.com Web: http://www.qualis.com
v in  CONV_INTEGER(from) u/l na eveczint Also available: VHDL Quick Reference Card
- in ufl int2evec ( size) Verilog Quick Reference Card
uv na elb2int
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