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ASIC - Programmable IC Type : PLA, SPLD, CPLD, FPGA
- Memory IC Type: MICOM, ASIC Memory, FIFO
— Logic Based IC Type: Gate Array, Embedded Array,
Standard Cell, Full-Custom IC.
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Mux2x12| VHDL =&
—— mux2x1.vhd

library ieee;
use ieee.std_logic_1164.all;

entity mux2x1 is

port (a, b  :in std_logic_vector(3 downto 0);

S : in std_logic;

y  :out std_logic_vector(3 downto 0));
end mux2x1;

architecture rtl of mux2x1 is
begin
process(a, b, s)
begin
if (s="'0") then
y <= a;
else
y <= b;
end if;
end process;
end rtl;
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1. Library and Package
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use ieee.std_logic_1164.all;
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2. entity
entity mux2x1 is
port (a, b : in std_logic_vector(3 downto 0);
S . in std_logic;
y : out std_logic_vector(3 downto 0));
end mux2x1;
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entity OIS is
generic(0o# 2= 2|AE);
port(QHIHE S 2IAE);
{declaration}

begin
{statement}

end entity_name;
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linkage= S&0 FS2 =X LW A ZEZ AN HZE BRE LS
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3. architecture
CtS2 architecture £20|CF.

architecture rtl of mux2x1 is
begin
process(a, b, s)
begin
if (s="'0" then
y <= a;
else
y <= b;
end if;
end process;
end rtl;
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architecture Ot2|€1X_0I& of AEIEI_OIE is
{declarations}

begin
internal Behavior Description

end O _0OIS;

declarations
OBl o HdAH2E begindt end ALOIOIAl ALEE! signal, type, variable, constant S2 «
OASHCY.

internal Behavior Description
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4. component
— instantiation

TEEHE HANAN e ZEHEE AIEolt0 AX £HY0 222 ot HE K&l &
Ch. 5 ZH0AM 2H2 AAEEEs 5 ZEHUEZ HAEUE HAWM ZoE RAE AME
ot ZES ¢SS HEGH HEEH

gdiolg : 2XLHE
[generic map(Z & _
[port map(Z&_2IAE)]

diol20| I HH QU FEUE 0|52 BtEAl Z2EZHE HANA HHE 0/S010{0k
Ct. generic mapdt port map= & HoGt2 A dt= & Xl genericldt portgts ZLUHE
Ol A= genericdt portE Z2&_CIAEE SoA H2Z L= mapping Al &L
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instance_name: __component_name
PORT MAP ( _ formal_parameter => __actual_parameter,
__formal_parameter => __actual_parameter);

— declaration
s A UWHAM ER=2 ot ZEHESZS d2 = #2201 BEHUE HAH0IOH, &2 &
THEE 0 RUHAM et5sdHo=2 Ase =& UL
COMPONENT _component_name
PORT(
__input_name, __input_name ©IN STD_LOGIG;
__bidir_name, __bidir_name : INOUT STD_LOGIC;

__output_name, __output_name : OUT STD_LOGIC);
END COMPONENT;

std_logic
'U', —- Uninitialized
X', ——= Forcing Unknown
'0', —-- Forcing O
'"1', —— Forcing 1
'Z', —— High Impedance
‘W', —— Weak Unknown
L', -- Weak 0
'H', -- Weak 1
'-'  ——Don't care

5. configuration Specification
HEHE S22 AAH0 AIE2E ZBEHEE HdAdl =0, OIIA HdoE ALHEE AS
ot ZHEUE AHISIE2 ANECZ HESCZM EHE .
configuration specification 2 instantiationtlAd AI2&ls ZEHE 21210 L 2012



el WH Ues st dEelel 8 2l 1O YEIEIS e OFIIEI™E instantiation
& ZioIXIE XAl =Lt
for ZEYUE_HAl use HIQIE _HA|

6. concurrent statement

SIERIN AAES DE=S NI HEHo=Z £l Z A|AES SHeZz HE6t
Jl RolM=E LEFE S Z concurrent statementE AlE6l= 20| HI2&6HH LHEe =
A2 =XNHOZ 0IZHELD 2 &= USB = sequential statementES AIEots 2101 £
Ch, Z=zNAZ Axles Q;E0IBEZ2 HHIMS ZZAMHAZ20] JALH Ols2 ez
ZSHCH T2MAE LHEE oL X2 =8 %= sequential statement2 ES &I},
Concurrent Procedure Call
__label: __procedure_name(__actual_parameter, __actual_parameter);
Concurrent Signal Assignment Statement
__signal <= __expression;
7. delay modeling
HHE stltes 22 HEH A NelXes AU HAULCH DML HE 8HA Q|
SO U=sKle 210 UNOF sttt B A2 JI=EIF TEl= HOICH HEH 2EYE Aol

XIE HEiGlOF SHCF.
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StHM MOz &=dt=Al Lot A2 M, d2l2 2 32 &H WEWAM ot
A0 7S AN AH ALY S2 @M Dotk g M R |80t 2 LICH 0l
deEAdE PHEQ HEBECsE AAE Heol =AFQl JI=EEHOICH.

Architectural Level® &XIJF Z2UH S22 Logic Level(CHAl 2ot3H RTL Level)2l &
HE SLICH 0] deEe =2l 3z /\*34I/\I AP NISH %% Crolof 1 &

o Z2sUt. 25 O

Ol UM StERIN & 252 11 =50 dZ= 2258 s ¥ 0l Ha
Soff ot = RUCH Ol dIgHM= Boolean /\'OHA-I RTLO OIZ2J|7tKl Chest ghal
Jl=g = ASLICH 205 RTL 22L& 2 Data flow descriptionOl2t] & LICH

Ct2 S HZ= Structural Level2 LICEH O dEH ML DY 22 netlist & A
SASCICE HOIE E&= ZEHES0IHU S&F Jl= d¥ UWXes RTL 2&=z Ji=dE
Component=0| A2 HZE sl22 ZEHELICH
VHDLOIA = &3 UEUAM Ol M JtXl D= HEHE 222 =& ST dZ&LICH
Ol Ml JtXI g0l Jl=%™ 0 222 WA Z Synthesis &S e LICt
Behavioral level synthesis, Dataflow level synthesis, Structural level synth i
Ch. AAE IO 01212 TAl HIOIE dIZE0olL RTL HIE =2 Ht

Synthesisgt HADOl &AH0| OFLICH AA RE2] Translation(H )%DJ otLliet g=z2
Optimization(Z/ & 3}) Jls2 SAUH =H-ELICH 42 ole 0lss X MAM A2
T8 4 Q(SchematicOl Hlol 10BHA L), Time—to— marke‘[(/\lXF E£5I AlZHE S@EAl
Z & UL, AIAE =F2 HAHE JtsotA 6H.=,LIEP

AsicOlMCl &4 HHE BH A Yz &< &4 (High-level(Architectural) synthesis)
2 HXD U382z =2l &4(Logic synthesis)= HELICI OIS HHZ= HAE &4

(Test synthesis) WAES HXID, O S22 g0/0tR &4 (Layout synthesis)S HE L
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8. operator
& SF H =2
=c| HA&XE And, or, nand, xor 6
2 ALK = /=<,<=>>= 5
Db A HAATE +,—,& 4
23 +.- 3
SR AATE *,/, mod, rem 2
JIEF A& ** abs, not 1

JEFANMKIALICH *x, abs, not It JUSLICEH **= K= HAS RS HAXDF 205 O|AH

g O™ &A= integer

type@t Jts&LICH 1O 2= X OHMIE 22 typel bse= Z0igtel HAt
2 ?otd AIEZ0H 2E numeric TIHAXIN CHoHA EHEE Ct. n =

Nz N DHAMXS =2igte #01H HE ez, HAOIH 2oz HlRe

2 SPAMIALICE %, /, mod, rem0| USLICH & A * L

! Z OHMXI= 22 data typeOl{OF Gl0 integer type ==

22 Y QEZXR floating point
typeOl Jtsotd] 1 Z2UE TIHMKR 22 data typeOl T 0F &LICE.
LI XL AHdH(rem )t 25 HA&(mod )2 ER0e 2F QEZE HMI 25 integer typeOl
OF 3t 11 Z21E integer typeOll 11 ZU S integer typeOl ECH Arem B= A2l 235 E
=20 1O 202 ZEU2 BY EUS WML,
CSo2 24 =20t =2 242 catAd A XL QT +/-9 ESE2 LIEHHE HAHXHOICH
O €32 Z2R0tA 2010 20, Ose2 REAdAMX UL AH HAE2 =35te
+/-2 &(&EH HAXNIF UCH CHS2 4 =101 Y HS AHAAXOL UL =, /=, >,
<, <= S0| ULt 24 =21 JIE R A2 =2l AR UL or, and, nor, nand, xor,
xnor 0| ULk

9. block / scope

block statemente= EH A HEH 2225 &20|H o) A diolE2s 0/ A=A =
S 24 block It end block@Z =ML 0] =28 ZS= 20ILE A0 g&f= 0IXIAXl
o =Ct

scope= LCIE blockE LHOIA 2% blockE1t HIZZ block20 S8 HEHOZ HAHRM
2 3R B8 U2 MEE HR otE blockR2 B2 FZotH, 2t HIZZ2| bloc
29 HAEE AI20FE 2L . ©O2 block2 lablelt &M EAIZS oHZ=0{0F StHC}.

10. attribute
X280 s

SH0ILL AEHE HEGIES otl= XNEE SHO0IC
Hille st =240

|
| & ofLtel gtBt JEXIXIEH KefItXel £48& JtE s UL
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