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LIBRARY <library name> ;
USE <library name> .<sub library name> .ALL;

ENTITY <entity name> IS
PORT (
<port_name> : <port direction> <port type> ;
<port name> : <port direction> <port type>
)7
END <entity name> ;

ARCHITECTURE <architecture name> OF <entity name> IS
SIGNAL <signal name> : <signal type> :="<starting value> ";
BEGIN

END <architecture name> ;

CONFIGURATION <configuration name> OF <entity name> IS

FOR <architecture name> inputs

...... HANATTHEEHRHA ......
END FOR;

END <configuration name> ;
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ﬁl:l:‘:

(1) <library name> ¥ M ER % F, W IEEE;

(2) <sub_library name> R¥{f FIIFFEMK 2% T, M std_logic_1164;

(3) <entity name> Rk 4;

(4) <port_name> Z&EIIXEKIGH % ;

(5) <port_direction> j&¥i [ J5 w75 B , HEX{EH W LA & IN,OUT.INOUT M BUFFER;

(6) <port type> i IRAE S, HE(E R P& std logic.std logic vec-
tor.bit.bit vector LA K HAh7E IEEE std logic 1164 FEH TR X H2RAEL;

(7) <architecture name> MK ;

(8) <signal name> RfE5%4;

(9) <signal type> RIFEESRAFH, HEEHT LR std logic.std logic vec-
tor.bit.bit vector LA K HAih7E IEEE std logic 1164 FEH fixE X H2RAL;

(10) <starting value> BAFSMHHME, BN TESE;

(11) <configuration name> 2% ¥4 B ULHAKZF.
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YL
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Bl1 AAZMEMEKRK VEDL 5

LIBRARY IEEE; I M IEEEE

USE IEEE.std logic 1164.ALL;

ENTITY multiple arch ent IS

PORT (
input : IN std logic; %%ﬁﬁuﬁrﬂ*ﬂiﬂ
output : OUT std_logic (std logic)

)7
END multiple arch ent;

ARCHITECTURE multiple arch ent archl OF multiple arch ent IS
BEGIN

—F BT L A —— R )

END multiple arch ent archl;

ARCHITECTURE multiple arch ent arch2 OF multiple arch ent IS
BEGIN

~BTHIE B — R ~—| B AT

END multiple arch ent arch2;

CONFIGURATION config 1 OF multiple arch ent IS

FOR multiple arch ent archl
END FOR;
END config 1;

B

CONFIGURATION config 2 OF multiple arch ent IS

FOR multiple arch ent arch2 5 — i E ‘

END FOR;
END config 2;
ER: BRUHBRAATRAHOGER S AFPRIXAMMARY VHDL &4, &
RRAFHHF-NTEI(GERERANPOAHEA TR EMEFREFARELT, £
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B4 B 3 ST BT

B2 ekl 3 5T it i VHDL S

LIBRARY IEEE; I FEPAfA IEEE
USE IEEE.std logic 1164.ALL;

ENTITY design module ent IS
PORT (
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inputl : IN std logic;
input2 : IN std logic;
input3 : IN std logic;
inputd : IN std logic; I I 77 R
outputl : OUT std _logic;
output2 : OUT std logic;
output3 : OUT std logic

)7
END design module ent;

ARCHITECTURE design module arch OF design module ent IS

COMPONENT AND gate ent

PORT (
AND inputl : IN std logic;

B AND gate ent

TEARRERT T

AND input2 : IN std logic;

AND output : OUT std_logic
)7
END COMPONENT ;

BEGIN
logic AND 1: AND gate ent PORT MAP (inputl, input2, outputl);
logic AND 2: AND gate ent PORT MAP (inputZ2, input3, output2); —|
logic AND 3: AND gate ent PORT MAP (input3, input4, output3);

PAPTRERoN ]|
{'E S A

END design module arch;

CONFIGURATION design module config OF design module ent IS
FOR design module arch
FOR logic AND 1: AND gate ent
USE ENTITY WORK.AND gate ent (AND gate arch);
END FOR;

FOR logic AND 2: AND gate ent ._| SRS

USE ENTITY WORK.AND gate ent (AND gate arch);
END FOR;
FOR logic AND 3: AND gate ent
USE ENTITY WORK.AND gate ent (AND gate arch);
END FOR;
END FOR;
END design module config;
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ER: H 2 PHRBBEE WORKE T HAEFRGFRG—MH LT, L KK LA AND_
gate_ent .4 # 1k % 4 AND gate arch,

¥ %1kt H AND_gate_ent.% ¥tk £ 4 AND gate_arch X # 5N FLHFZE
WORK 4 3 Bt 4w T

(1) # % WORK B % ,f £ #i% A # VHDL 4 & /% & T & 4 34842 5, VHDL &

(2) £+ % —A %A SOURCE ¥ B % ;

(3) /& SOURCE B % ¥ # 3 (filename) X #4;

(4) fe{filename) XM, AT HE:

LIBRARY IEEE;
USE IEEE.std logic 1164.ALL;

ENTITY AND gate ent IS
PORT (
AND inputl : IN std logic;
AND input2 : IN std logic;
AND outputl : OUT std logic
);
END AND_gate ent;

ARCHITECTURE AND gate arch OF AND gate ent IS
BEGIN

outputl <=inputl AND input2;
END AND gate arch;

(5) B AE 1 Frre L ey VHDL &, ¥ (filename) L4 4 # £ WORK B % ;

(6) MATRZ 5 ¥,k FH THEZLS VHDL &, F e £ F k% F %1 anD_
gate_ent S P JE &) WORK B & ¥ 5

(D ZEBEENFTRAAGKRME, A X fosiE VHDL AW TR AR . B FE2EAH
& B P AL R 0 T BB AR RN F 4.

PATF 2 X3 il 2 e i i Al 9 1 B o B 150

(L) BiwAT S B ¥ Fl IEEE JEW i) std logic 1164 T)%;

(2) LEFHFHT std_logic KRB W A ¥ O (inputl, input2. input3 i
inputd) Fif 4G 0 (outputl, output2 Fl output3);

(3) LM LB = S5 T108, BENM k4 # 2 AND gate_ent.Z5H (k4
#8 & AND gate arch;

(4) T B 6B #4375 B T POk 24kt & A o A BE B B
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1.5 X AT hX 5044 VEDL ixit

VHDL ¥ it — 8] PLar b =28, B gi X A7 h XA A 455 VHDL &3, Bf1& B R
ARFRERMRBHEE FR. A5 HE 5 PR, ol X =R ERBRE
FRXEWEG.

ind
inB
inC
inD

Bl 5 R R A

1.5.1 &5 VHDL #iiR

g5\ VIDL #iR R &iE S TR B R MEEE AR MR BEA S, BF
BT Bt rP BT Y A — Bl R AL TR LA B S A TR R R R
B3 “HRBHELi WA VHDL ik

LIBRARY IEEE;
USE IEEE.std logic 1164.ALL;

ENTITY structural code ent IS
PORT (
inA : IN std logic;
inB : IN std logic;
inC : IN std logic;
inD : IN std logic;
outE : OUT std _logic
);
END structural code ent;

ARCHITECTURE structural code arch OF structural code ent IS

COMPONENT AND gate ent
PORT (
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AND inputl : IN std logic;
AND input2 : IN std logic;
AND output : OUT std _logic
);
END COMPONENT ;

COMPONENT OR gate_ent
PORT (
OR inputl : IN std logic;
OR input2 : IN std logic;
OR output : OUT std _logic
);
END COMPONENT ;

COMPONENT NAND gate_ent
PORT (
NAND inputl : IN std logic;
NAND inputZ2 : IN std logic;
NAND output : OUT std logic
);
END COMPONENT ;

SIGNAL signall, signal2 : std_logic;

BEGIN
logic AND: AND gate ent
PORT MAP (inA, inB, signall);
logic OR: OR gate ent
PORT MAP (signall, inC, signal2);
logic NAND: NAND gate ent
PORT MAP (signal2, inD, outE);

END structural code arch;

CONFIGURATION structural code config OF structural code ent IS
FOR structural code arch
FOR logic AND: AND gate ent
USE ENTITY WORK.AND gate ent (AND gate arch);
END FOR;
FOR logic OR: OR gate ent
USE ENTITY WORK.OR gate_ent (OR _gate arch);
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END FOR;
FOR logic NAND: NAND gate ent
USE ENTITY WORK.NAND gate ent (NAND gate arch);
END FOR;
END FOR;

END structural code config;

EE: A3 PHRBBE WORKEAL A FAHFRGE T . ANMFS5ET,
1.5.2 4715 VHDL #iA

35X VHDL #iR 5t 2 A7 8 07 X E R st xR, W iy AT R fzhag. 174K
iSRRI RN RE T iR —AWA GRS - EEENSHEHES . X
LGS KRR A LG 1, IEHE LT RARMIA RS

R 5 #r R TIREM BAER (R 1 Fion) . 1RSI BR E{ER . 4 Hh 1 9k e S 21 4%
AMEAE LR IE R XN X R RHE T ARG,

®1 “E-BRHEAES

inA inB inC inD signall signal2 OutE
0 0 0 0 0 1
0 0 0 1 0 0 1
0 0 1 0 0 1 1
0 0 1 1 0 1 0
0 1 0 0 0 0 1
0 1 0 1 0 0 1
0 1 1 0 0 1 1
0 1 1 1 0 1 0
1 0 0 0 0 0 1
1 0 0 1 0 0 1
1 0 1 0 0 1 1
1 0 1 1 0 1 0
1 1 0 0 1 1 1
1 1 0 1 1 1 0
1 1 1 0 1 1 1
1 1 1 1 1 1 0

Bl 4 “HBHETT ARG

LIBRARY IEEE;
USE IEEE.std logic 1164.ALL;
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ENTITY behavior ent IS

PORT (
inA : IN std logic;
inB : IN std logic;
inC : IN std logic;
inD : IN std logic;

outE : OUT std _logic
);
END behavior ent;

ARCHITECTURE behavior arch OF behavior ent IS
BEGIN®

OutE <='0Q' WHEN (((inA= '0') AND (inB= 'Q') AND (inC= '1') AND (inD= '1"))

OR ((inA="'"0"') AND (inB="'"1") AND (inC="1"') AND (inD="1"))
OR ((inA="'"1"') AND (inB ="'"0"') AND (inC="1"') AND (inD="1"))
OR ((inA="'1"') AND (inB="1"') AND (inC="'0"') AND (inD="'1"))
OR ((inA="1"') AND (inB="1"') AND (inC="'1"') AND (inD="1")))

ELSE '1' WHEN(((inA="'0"') AND (inB="'0"') AND (inC="'0"') AND (inD="'0"))

OR ((inA ="'0'") AND (inB ='0') AND (inC ="'0"') AND (inD="1"))
OR ((inA ="'0'") AND (inB ='0') AND (inC ="'1"') AND (inD="0"))
OR ((inA="'0'") AND (inB ='1"') AND (inC ="'0"') AND (inD="'0"))
OR ((inA="'0') AND (inB ='1"') AND (inC ="'0"') AND (inD="'1"))
OR ((inA="'0') AND (inB ='1"') AND (inC ="'1') AND (inD="'0"))
OR ((inA="'1') AND (inB ='0"') AND (inC ="'0"') AND (inD="'0"))
OR ((inA="'1') AND (inB ='0') AND (inC ="'0"') AND (inD="1"))
OR ((inA="'1') AND (inB ='0') AND (inC ="'1') AND (inD="'0"))
OR ((inA="'1') AND (inB ='1"') AND (inC ='0') AND (inD="'0"))
OR ((inA="'1') AND (inB ='1"') AND (inC ="'1') AND (inD="'0")))

ELSE 'H' WHEN ((inA ='X') OR (inB ='X') OR
ELSE 'L' WHEN ((inA ='U') OR (inB='U') OR

ELSE 'Z' AFTER 1.5 ns; — {E3#& R K 1.5ns

PROCESS (inA, inB, inC, inD)
BEGIN

(inC ='X"') OR (inD="'X"))
(inC ='U"') OR (inD="'U"))

REHRERE. iE5

ARG <EE”

IF ((inA ='U') OR (inB="'U') OR (inC ='U') OR (inD ='U')) THEN

O JFEHM owtE WIRMERGER, BER 4 FBLRER 0,12 FEARMEN 1, TARERAFBET. AR1FHT
DAE A 5 BB BUE S 0,11 Fi BB E S 1, BB/ T AR BE . — &
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ASSERT FALSE

REPORT "One of the inputs is at 'U'. Output is drivenas L."

SEVERITY WARNING;

ELSIF ((inA='X') OR (inB ='X') OR (inC ='X') OR (inD ='X')) THEN

ASSERT FALSE

REPORT "One of the inputs is at 'X'. Output is driven as H."

SEVERITY WARNING;
END IF;
END PROCESS;

END behavior arch;

R #ARAA AR -2 LA TR BAPTHEFLEGE T HARN LR, B
W, EEZNALETHERFAAHGE - M T HREMEERF I B R,

1.5.3 RTL 405

HI A B 9 (register transfer level, RTDRBEBRAESLNEHELER . XERAE
REBREWHZOER ERA VHIDL EE TEB RIS, XFEBEIXINTEHRRXA
AR ZE ., MxTFEHR VHDL B, B BAFE &ML )20 A F47 8 VHDL

1, B TREKH#HSRIZ R
Bl s “HR—BHEHEX VHDL 5

LIBRARY IEEE;
USE IEEE.std logic 1164.ALL;

ENTITY descriptive ent IS
PORT (
inA : IN std_logic;
inB : IN std logic;
inC : IN std logic;

| EUAS IEEERE |

inD : IN std logic;
outE : OUT std _logic
);
END descriptive ent;

ARCHITECTURE descriptive arch OF descriptive ent
BEGIN

| A 177 R

IS
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PROCESS (inA, inB, inC, inD) \ um?ﬁ%ﬁfhﬁ%ﬁﬁﬁj
BEGIN “%—.*Eikn

IF (((inA="'0"') AND (inB="'0"') AND (inC="1") AND (inD="'1")) OR

15

((inA="'0") AND (inB="'1"') AND (inC="'1") AND (inD="'1"')) OR
((inA="'1") AND (inB="'0"') AND (inC="'1") AND (inD="'1")) OR
((inA="'1"') AND (inB="'1"') AND (inC ="'0"') AND (inD="'1"')) OR
((inA="'1") AND (inB="'1"') AND (inC ="'1"') AND (inD ="'1"))) THEN
outkE <="'0"';

ELSE
outkE <='"1"';

END IF;

END PROCESS;

END descriptive arch;

EE: 45 RILRBAZRSHARAGF X, 4152 RILRBHE 5 Xy 74, 22,
BHEH 5 HRBEIFEMEEHAXRG TR, FRARTEZEELRARTRGRERE 5 X,
AEmEH 5 RBEHF —FF KT
PROCESS (inA, inB, inC, inD)
BEGIN
IF ((((inA="'1"') AND (inB="'1"')) OR (inC="1"')) AND (inD="'1")) THEN

OutE <="'0";
ELSE

OutE <='"1";
END IF;

END PROCESS;

BREFCZEZINALINRGHEF X5 B 5 HASZHTRAMM?

Xl 5 MAEHEIT S MR RIE 5 finda 2B,

NTHUMB 5 Sia B RERMGEEGER, TUNER 1 PiEHERFENE 2
B o

R2 E-ERHFEE

inA & inB
00 01 11 10
00 1 1 1

inC&inD 01 1 1

1
m
1

NOT (D (AB+C))
10 1 1
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BERVE B PR A R U R 518 5 MR R

TEL PRI, ARG BRI 5 Al 44 VHDL R, REEHEE TR, 1
Synopsys I Design Compiler, ik TR A3 ELHMEE M. 5 8 RN GARPAE
G EH RSP,

1.6 f£ VHDL it % i

BRTRE SRS WL T VHDL ARAS ) LU T 515X B A7 R AS A 3k

LIBRARY IEEE;
USE IEEE.std logic 1164.ALL;

XTGBT K std logic 1164 FEH KRB AITEE,

std logic 1164 FiAFE M T VHDLEE KA W D fE5 MR E M SFRA,
Bl .

(1) BIT— IR RI{UHRAE O 701 15

(2) Boolean — KAV TRUE Ml FALSE ;

(3) Integer — ILRAIWEEIE B Z — Q¥ —DEC" —DZ KL ;

(4) std ulogic —MEERIHA T 9 FA [ Y H(E

o 1—iRFH1

s 0—IRBHO

e H—5°1’

o L—F¢0’

o X—BAED

o« U—REHMAS
s Z— RS

s ——JuRfH

s W—BAES

(5) std_logic — X ZfE T (resolved) ] std ulogic KR!, B[ 44 IS H &
WA, BINTERSAILE VHDL AR R RS 8 R R —Fh 2828, X AR5 EE 4 1 >
W 2P R B — R P I A5 68 P 28 2 46 R 8010 0 A

std logic 11642 5}, std logic_arith 27—~ Fi IEEE J&,

std logic arith EH & A %S VHDL AR H + 207 F i & F s 40 U H 2 1EH B
A A Rl BY i vig 1RG5 B &R A TR S B A — B I . 0, BT N R TE SR
Y6 TR B AR OGS RR KK, 1, CONV_INTEGER bR ¥ 7] LI 155 ¥
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#i il INTEGER 2% %); X i, CONV_STD _LOGIC_VECTOR M ¥ 0] L ¥ 1% 5 # # R STD_
LOGIC_VECTOR KH,

il 6 35 4 4] 76 % 31 v {# I CONV_STD LOGIC_VECTOR i ¥{ ¥ internal {55 M
INTEGER R A% i i, STD LOGIC VECTOR KA,

Bl 6 45 RI4iG VHDL AU I F 28 2L 45 bR 450

LIBRARY IEEE;

USE IEEE.std logic 1164.ALL; I FEUAfE B TEEEJE
USE IEEE.std logic arith.ALL;

ENTITY convert ent IS
PORT (
input : IN std logic vector (1 downto 0);
...... H@wmA®RD ... ..
output : OUT std _logic vector (3 downto 0); <—{ 75 HR v O 75 [ R 2B A
...... Higmme ......

)7
END convert ent;

ARCHITECTURE convert arch OF convert ent

SIGNAL internal : INTEGER; 4 internal FEHK
\ -
BEGIN integer il
PROCESS (v.n... BWRFE...... )
BEGIN
...... XN AR5 T RE R vaDL R ... ...
END PROCESS;
...... TR 4431
output <=CONV_STD LOGIC VECTOR (internal, 4); —~———std logic vector
% FH
END convert_arch; ééﬂ

N T HEHH T % IEEE B, S RM R A, ZMRH std_logic 1164 K VHDL
(IR
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