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m WAITER)

. 150

HiEA)

s CASEEA]

s NEXTEA]
s RETURNEH]

17EA]

s IR

s REPORTEH]

2 R )
Fi&Hh)
LOOPIEA]
EXITiER]

NULLEA]

I = 7
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M VB ] -2 455 4] Wait

HTREIEAT A B R A TRARAL —: #h
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o« BEFHGTEIWATTHE AR, Bl b
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H 1 B I FRAT BISRAE
s WAITHER)T] DLk B PSRRI &4 TGFR
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i PP ) -= 25 ) W ait
u %@%ﬁﬁﬂ?:
(1) WAIT,;

(2) WAIT ON =%,
(3) WAIT UNTIL &£MAFRIER,

(4) WAIT FOR HJ[A)ZRIXZ;

iR i 5 VHDLZ —




I 75 ] -- W7 = 15 AJASSERT

W= (ASSERT) iEA]

ASSERT %/ [REPORT #iHifs E]
[SEVERITYZ ]

FUIP104
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I P P ) — 5 5 TR

n 55

'ﬁn:

EE A BRI T
fEoE <= 5ERE

m a<=Db AFTER 5 ns;

n 55 TR
SEREIR

I\

[ R4 e SEIR 2R A,
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718 ) — A B IR EE )

s D EREEA]:

=  FEVHDLH, ZZE R MR R 2 7EHETE
Z]éﬁﬂxﬁm LEMERFSH: =7, FI,
Free . =" ,§l€ S E. 55, EﬂlefF

%ﬁ%ﬁ%ﬂ H. H %Eﬁr%fﬁ

s AR EL —i%ﬁ_ﬁ
= 40

[ a: =2;

o d: =d+e
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ARCHITECTURE regl OF regl IS
SIGNAL a, b : BIT;

BEGIN

PROCESS (clk)

BEGIN

IF rising_edge(clk) THENd

5
END PROCESS, clk \ m
END regl;
TeLEnpuNE SVit'a




ENTITY regl IS

PORT (

d : in BIT;
clk : in BIT;
q : out BIT);

END regl,;
ARCHITECTURE regl OF regl IS
SIGNAL a, b : BIT;
BEGIN
PROCESS (clk)

BEGIN

IF rising edge(clk) THEN
a <= d;

b <= a;

END IF;

END PROCESS;




ENTITY regl IS
PORT (d : in BIT;
{llﬁ clk : in BIT;

q : out BIT);

> a4

)$ END regl;

ARCHITECTURE regl OF regl IS
»
VARIABLE a, b : BIT;
BEGIN
PROCESS (clk)
.~ BEGIN
Tﬁ IF rising_edge(clk) THEN
= i
a <= d;

£ s

q <= b;

AN
$ END IF;

END PROCESS;
ﬁl‘l END regl,;




[F THEN ELSEiZ "]

ERETE Wﬁ
WA —ANFHA], KA AT R RIE T B o
i Al A A B4 R TRUEBLFALSE, A%/

5 B 78 )

IF %f4a] THEN IF 25/4%] Then
I8 a] JR 15+
ELSE ELSIF /4] Then
5] JIR 775 )
ENDIF ELSE
I P> E
witsEsviolz - ENDIF




[F THEN ELSEi&4]

mux4_1: PROCESS (a, b, c, d, {ums
BEGIN
IF s=%“00”" THEN x <= a;
ELSIF s = “01” THENx <=b ;

ELSIF s = “10” THEN x <= ¢
ELSE x<=d;
END IF;

END PROCESS mux4_1;
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[F THEN ELSEi&f]

ex1l: PROCESS (a, b)
BEGIN
IF a='1" THEN c<=‘0’;
END IF;
IF b="1" THEN c<=1’;
END IF;
END PROCESS ex1;
ex2: PROCESS (a, b)
BEGIN
IF b='1" THEN c<=1’;
END IF;
IF a=1" THEN c<=‘0’;
END IF;

-- if a and b are
-- both ‘1’ then

-- b has priority
--so c <=1’

-- if a and b are
-- both ‘1’ then
-- a has priotity

-- so ¢ <=‘0’;
END PROCESS ex2y: oL -




CASEiEH]

m CASEEH) ) — Mg =R
CASE XAz IS

WHEN XEAH =
WHEN OTHERS =

END CASE;

M CASERIS  [8] B3R 1A 23 /2 18 xE 1)
i, FEFREAT 5 1 B ER PR E A

> JRREER];
=

J 8] 5
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CASE 5 f]-524 —

s TYPE enum IS (pick_a, pick_b, pick_c, pick_d) ;
m SIGNAL value: enum;
m SIGNAL a,b,c,d,z: BIT;
m CASE value IS
=  WHEN pick_a=>

AT
WHEN pick_b =>

A oF
WHEN pick _c =>

Z<=C;
WHEN pick_d =>

z<=d;

END CASE;
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CASEEf]-324 —

mux4_1: PROCESS (a,b,c,d,s)
BEGIN
CASE s IS
WHEN "00" => x <= a;
WHEN "01" => x <= b;

WHEN "10” => x<=¢;
WHEN OTHERS => x <= d;
END CASE;
END PROCESS mux4_1;
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LOOPiE ]

s LOOPEA] S5 HALE FE S H FEHER]—

B, TR RET ANPGRS, TE3R)
REZIEREERE S . — BB
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LOOPEA]-#= (—)

= FORM{EHAE

[#35]: FOR fEHAEE IN HLE
LOOP

78] ;
END LOOP [}F2];
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GRE
VARIABLE a, b: BIT_VECTOR(1 TO 3);

FOR i IN 1 TO 3 LOOP
a (i) <=Db();
END LOOP;

P E R RIS BRI F -
A (1) <=B(1);
A (2) <=B(2);
A (3) <=B(@3);
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LOOPEA]-#= (—)

s WHILEL BRI
XA LOOPE A B ERFIL T -
[#75]: WHILE %/ LOOP

i 78] ;

END [t55];
IR AER, WEHATIER; J3R5HAE
5, DIZ5 SRAEIA
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LOOPi5 77~
LIBRARY ieee;
USE ieee.std _logic 1164.all;
USE ieee.std_logic_unsigned.all;
ENTITY shift4 IS
PORT ( shft_Ift :in std logic;
d in :in std_logic vector(3 downto 0);

q_out: out std_logic vector(7 downto 0));
END shift4;
ARCHITECTURE logic OF shift4 IS
BEGIN

PROCESS(d_in, shft Ift)
VA%%BLE shft var : std_logic_vector(7

DO iR i 5 VHDLZ —




BEGIN
shft_var(7 downto 4) := "0000";
shft_var(3 downto 0) := d_in;
IF shft_Ift = '1' THEN
FORiIN 7 DOWNTO 4 LOOP
shft_var(i) := shft_var(i-4);
END LOOP;

shft_var(3 downto 0) := “0000”’;
ELSE shft_var := shft_var;
END IF;

q_out <= shft_vat;

END PROCESS;
END logic; {434 1 5 VHDLZ —




NEXT--524]

m SIGNAL a, b, copy_enable: Brr vECTOR(1TO 8);

m a<= “ 000000007’;

o bR T —™ME, 41%“11010011”

m FOR i IN 1 TO 8 LOOP

= NEXT WHEN copy_enableE(i) ='0’;
ma (i) <=Db();

= END LOOP;
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NULLEH]

s NULLIER)RAEAENERE. NULLIEH]
— M 7E CASEER)H LAMERE 7B 5 g Al
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BATER, 1, s¥9281, nqdJIR{EN0, FK—RZI, rH13240.
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m ENTITY rs_ff IS
PORT (1, s: IN Bit; q,nq: BUFFER Bit)
END rs_ff;

ARCHITECTURE funct_rsff OF rs_f£f
BEGIN
g<=s NAND ngq;
nq<=tr NAND q;
END funct_rsff;
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HATIER]

s FERIFIFATIERE LT L
s 5 5 TR(EER]
s Bt (BLOCK) iEA]

= B2 (PROCESS) iEH]
= £ (GENERATE) iEH]

s 32/ (COMPONENT) Ffl3&/4:454k,
(COMPONENT _INSTANT) iE4]
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AT SR -4

Sl

A

554 <=%Z&A1 WHEN (&4

FHIEEN-1 WHEN (44

AN

CHRE 251
ERES)

25 A5 R E MR RIB

~1) ELSE

“N-1) ELSE

251

2 101
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HAT1E 5 IR AE -

RS 5 RETE R IR 28 -
WITH £ R IAZR, SELECT
fEE4Z<=%ik1 WHEN (%&f1) %EF

FiEAN WHEN %EE1H2
5l 1 P102
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LIBRARY ieeke;

USE ieee.std_logic_1164.all;

ENTITY if_case IS PORT
(a, b, c,d: IN Std_Logic;

sel : IN Std_ILogic_Vector(1
downto 0);

y, z : OUT Std_Logic);
END if_case;

ARCHITECTURE
IS

BEGIN

if label: PROCESS(a, b, cd
BEGIN

IF sel="00" THEN y <=
ELSIF sel="01" THEN
ELSIF sel="10" THEN
ELSE y <=d;

{EN "01" =>z <= b;

HEN "10" =>z <= ¢;
N "1 =>z <= d;
N OTHERS =>z

w PROCESS
se_label;




MR 2

latchlabel: PROCESS (oe
BEGIN LR
IF oe=‘1" THEN 5
A
END IF;
END PROCESS if_label
Ref [1833ms  |[®]®] Time: [3.43ms | Interval [1547ms

1.883ms
d

1.0ms T 0ms

1 |
U UL

1

M At IR TR AT




A'

A R

/

4

KR4

latchlabel: PROCESS (oe,a)

BEGIN

IF oe=1’ THEN

y <= a
END IF;

END PROCESS if_ label

Marne:

M At IR TR S Ao




\

J

T R)-To AL

(COMPONENT INSTANT) iEH]

s COMPONENTIEA]FIZEAR AT
COMPONENT T4

GENERIC BH;

PORT i B ; -- Yy

END

COMPONENT;
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= COMPONENT and2
PORT (a, b: IN BIT;

c: OUT BIT) >
END COMPONENT:;

SIGNAL x, y, z: BIT;

ul: and2 PORT MAP(x, y, 2z);
BRSHf

u2: and2 PORT MAP(a=>x, c=>z, b =>y);
— 24 TR RSRT

u3: and2 PORT MAP(x, y, c=>z) ——BSER

iR i 5 VHDLZ — 37




HATER]-A AL (Generate) i5H]

m f535: FOR & IN AEZEX[H]
GENERATE

HAT A FEEA)
END GENERATE [f55];

-rj 4

W= IF 2/t GENERATE
AT A FEE A
END GENERATE [F5r5];
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= B0
SIGNAL a, b: BIT VECTOR (3DOWNTOO ) ;
SIGNAL ¢ : BIT VECTOR (7DOWNTOO0 ) ;

SIGNAL x : BIT;

GEN_LABEL: FOR i IN 3 DOWNTO 0
GENERATE

c(2 *i+1) <=a@i) NOR x;
¢(2 *i) <=b(@) NOR x;
END GENERATE GEN_LABEL;
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FATiER] -8 (BLOCK) EH]

H (BLOCK) ﬁi’j

iR E T & IITEAEREE K, X
NN

ZEN R B BN T — N R

B] OB — AN B 34 ) S5 i AR R 3 il J LA
B, aldtTHd

Frll, BOLCKiERJFRAL T fE— 5Lk
<%ﬁ%>t&ﬁmﬁ%&WMﬁ@oﬂ
BRI RS R
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m i3 5: BLOCK
BRJE i FH 55 B
B 1 . BH 55 B HT
[ Ui &R ]
BEGIN

[FEATiEA] ]
END BLOCK #5&;

BCLEEH TG SRS K e X,
%% GENETICiEf]. GENETIC_MAP

E 4], PORTHIPORT MAPEASKSZI.

iR i 5 VHDLZ —




n e B SR AR AT LIS N -
ARCHITECTURE desctib_ha OF half_adder is
BEGIN

half_blk: BLOCK

PORT (x,y: IN Bit;

z,f: OUT Bit);--x Xm0
PORT MAP( a,b ,s,C);--385us 055/ SHEEE R
BEGIN
z<=x XOR y;
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f<=x ANDy;
END BLOCKMhalf_blk;
END describ_ha;

i BLOCKY 5 45 34738 ) B2
PR o
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3.6 FIEF—msie 55| F
RHIEF R, THEETFSYHA, BERE
— AR EMEAE R

RE XL — B EH — ARG 2
FUNCTION Kzl (Z21%) RETURN %[

S IS

[GiEHTER]: ]
BEGIN

it v+ s
END[FUNCTIONLIFE# 41,




m € X — BRI max, \ PN EEE 0 5K B
=72 )L.P108

n BREUE B AE— PR A HUERIA T\
o WIXT DA ASTIRERT T 51338 -
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Er—it e X 55| F

s WAEEE S HEET N IME B BRI

s Z2EFERIHER (5. BERFER) .
R fe /L5677 ] (INS OUTJEINOUT,

RIATT A AHIN)
m TR X — A A

iR i 5 VHDLZ —




= PROCEDURE =

[VeBHER]; ]

BEGIN

TR 7 1)
END[RORCEDURE] [id

jup, i L]
H’J?‘%&z SEA

HHEEE

7"%@109
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s SRR EEAN TR
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ﬁﬂ %g%)(—ﬂ’_@:
TYPE bit3 IS(‘0°,‘1’, A

22y X PR AN %H’J“'?”l_ﬁ#jﬂ)\'

‘D&BEEH %u %:ﬁ

P111

(AND) [ E
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3.7 F£ 7 (PACKAGE)

o PR BB LRI ER 2 A, H SR
T

243
PACKAGE FEfFH45 IS
-- Pi Bl EA)
END a4
O ARER 3
PACKAGE BODY &
--- i B vEA)
END BODY:;

A4 34 TR 5 VHDLZ




= IR

s (1) STANDARDEFH.:
LIBRARY WORK.STD;
USE STD.STANDARD.ALL:

(2) STD_LOGIC_ 11647254,

(3) STD_LOGIC_UNSIGNED#E)
(4) STD_LOGIC_SIGNEDEFHE
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ALz,
T

m (1) STDJE
g (2) WORKZE

m (3) IEEEF
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3.8 VHDL3#3& 5245

n 2 585 H R IA
n [P 4 B
m RISHLRI R
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LIBRARY IEEE; a(0 10 7)

USE IEEE.Std_logic_1164.ALL;
USE IEEE.Numeric_Std. ALL
ENTITY adder IS

PORT (a, b: IN std_logic_vectot(0 TO7);

cin: IN std_logic;

cin

s: OUT std_logic_vectot(0 TO7));

END adder;
ARCHITECTURE behav_adder OF adder IS
BEGIN

s<=(‘0’&a)+(‘0’&b)+(“00000000” &cin);
END behav_adder;
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LIBRARY ieee;
USE ieee.std_logic_1164.ALL,;
ENTITY compare IS
PORT (
a, b: IN std_logic_vector(0 TO 7);
a_eq_b, a_greater_b, a_less_b, OUT std_logic);

END compate;
ARCHITECTURE archcompare OF compare IS
BEGIN

a_eq_b <=1’ when a=b ELSE ‘0’;

a_gtreater_b <=‘1" when a>b ELSE ‘0’ ;
a_less_b <=1’ when a<b ELSE ‘0’;

END archcompatre;
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LIBRARY ieee;

USE ieee.std_logic_1164.ALL,;

ENTITY ts_andgate IS

PORT (en,a, b: IN std_logic;
f: OUT std_logic);

END ts_andgate;
ARCHITECTURE behav_tsgate OF ts_andgate IS
BEGIN
PROCESS( en,a,b
BEGIN
IF en=1"" THEN
f<=a AND b;
ELSE
f<=7’;
END IF
END PROCESS
END behav_tsgate

R A E = VHDLY —
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LIBRARY ieee;

USE ieee.std_logic_1164.ALL,;

ENTITY bidir IS

PORT (a, b: INOUT std_logic_vector(0 TO 7);
en,dir: OUT std_logic);

END bidir;

ARCHITECTURE behav_bidir OF bidir IS

BEGIN

PROCESS( en,dir,a) A__
BEGIN

EN_,
IF (en='0") THEN

DIR,
b<=%“ZZ777777Z";
ELSE(en=1"" AND dir=‘1") THEN
b<=a;
END IF
END PROCESS
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PROCESS( en,dit,a)
BEGIN
IF (en='0") THEN
a<="Z727727777";

ELSE(en="1" AND dir="1") THEN
a<=Db;
END IF
END PROCESS
END behav_bidir

R[]
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LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY d_latch IS
PORT (clk, d : in std_logic;
q ,nq: out std_logic);
END d_latch;
ARCHITECTURE behav _dlatch OF d_latch IS
BEGIN
PROCESS (clk,d)
BEGIN
IF clk = '1' THEN
q<=d;
nq <=NOT d;
END IF;
END PROCESS;
END behav —dlaﬁﬁﬁl}aﬁiééwmz‘_:




el

MK A AR FER 5
BT pah, {54!

1k (CLK) [

AV B SEIR 2 B P

T RS E

LIBRARY ieee;
USE ieee.std_logic_1164.all;
ENTITY msjk_ff IS

A1

PORT (clk, j,k : IN std_logic;
q ,nq: BUFFER std_logic);
msjk_ff;

END
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ARCHITECTURE behav _msijkff OF msjk_ff IS
BEGIN

PROCESS (clk)

VARIABLE mid_q: Std_Logic;
BEGIN

IF clk = '1' THEN

mid_q:=(j AND nq) OR (NOT k AND q);
ELSE

q<=mid_q;
nq <=NOT mid_q;
END IF;
END PROCESS;
END behav _msjkff

()
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17 BN [E] 2 B AL R T RE
LIBRARY ieee;

USE ieee.std_logic_1164.all;

ENTITY stg IS

PORT (reset,clk: IN Std_logic;
data: IN Std_logic_Vector(7 DOWNTO 0);
sl_in,str_in: IN Std_logic;

mode: IN Std_logic_Vector(1 DOWNTO 0);
q: BUFFER Std_logic_Vectot(7 DOWNTO 0);

END stg;

%4

Pl
X
]
B
%
17
2
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ARCHITECTURE behav _srg OF srg IS
BEGIN
PROCESS
BEGIN
WAIT ON clk UNTIL Rising_edge(clk);
IF reset = '1' THEN
q<="00000000"; ----[F]>EfL
ELSE
CASE mode IS;
WHEN “01”=> q<=sr_in &q(7 DOWNTO 1);--5%
WHEN “10” => q<=q(6 DOWNTO 0) &sl_in; --/£#%
WHEN “11” => q<=data; --HAT8AN (R EA
WHEN OTHERS => NULL  --Z#fk, BI{R%F
END CASE;
END IF;
END PROCESS;
END behav_srg;
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Bt B R EA (RESET ¥, HHEFEER) .
FTE (LD, mEFAERD RIEL0R ¥ vHEEE .
B R HIRUP/DOWN=134T =114, UP/DOWN=0
AT RIE TR
LIBRARY IEEE;
USE IEEE.Std_logic_1164.all;

USE IEEE.Numeric_Std.all;
ENTITY counter IS

PORT (reset, 1d: IN Std_logic;
Clk, up_down: IN Std_logic);
data: IN Std_logic_Vector(3 DOWNTO 0);
q: BUFFER Std_logic_Vectot(3 DOWNTO 0);
bo,co: OUT Std_logic);
END counter;
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ARCHITECTURE behav counter OF counter IS
BEGIN
co<=‘1" WHEN (q="1001" AND up_down="‘1")
ELSE ‘0’;
o bo<=‘1" WHEN(q="0000" AND up_down="0’)
T ELSE‘0’;
E% PROCESS (clk, reset, 1d)
$ BEGIN
IF reset=‘1" THEN
<=‘0000’;
~REER

B
]
o ELSEIF 1d=1" THEN
H q<=data;

-F WA

. ELSEIF(clk’Event AND clk=‘1") THEN

fi
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IF up_down=‘1" THEN
IF q=1001" THEN
q<=*0000";
ELSE
q<=q+t1;
END IF;
ELSE
IF q="0000" THEN
q<=‘1001";
ELSE
q<=q-1;
END IF;
END IF;

END PROCESS;
END behav _counter ; gy svroL -
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