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54,1 @B 69 of 4 42 4]
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clk'event AND clk="'1";

)3, T B0 1 R R AR L Rk 0 Y clk="1"8Ck clk="0",

FE VHDL o, B e i A 2 DA B 2 0 T8 2Ok S b 1, SR i WD

(1) FER 7 L B3R b, i B A5 5 A o U85 5 10 =i th L AE PROCESS 541 J5 19 45
S, Ak

PROCESS (B} i 5 5 % [, HAbHUR(E 5 1)
BEGIN
IF B #hih iy %55 THEN
{#4); )
END IF;
END PROCESS;

(2) FEBT R H B AR b, P AR 0 A E R I U 5, T WATT ON 154 ok 2 il 72
BT . FEXFP 7 20, R (2 B 7E WATT ON iEA) |, XA SRRk e B i R 45
A R30S 200k H6 2 i s et HEA BE A A fe AT, — etk Xk

PROCESS
BEGIN
WAIT ON H{4f {5 5 4 UNIT B 4PV Rk
(A )
END PROCESS;

R ARSI LT ERE T HE,WAIT ON &4 R A E
AR B RO @ R ORJE @

BT P 8% 1 W R IR S — e PR B/ B AR T ok R L B T R PR

(D) [ R AL/ BT Bl R 2 & A/ & 2 7E B AL/ B UG 5 A B 4
4 B b 0 SR B B R L B AR S A/ AL, — s R

PROCESS(Hf #5544 )
BEGIN
IF B4 iy 23k 30 AND 20 8 7 A &5 THEN
[(E A/ EALER]; ]
ELSE
[ HAbRATIEA; ]
END IF;
END PROCESS;

PROCESS
BEGIN
WAIT ON Hf 4 {55 4% UNTIL B4 iy 265k
IF 53 {3/ #4554 3% ik = THEN
[E A/ B iER]; ]
ELSE
[HARHAT IR ]
END IF;
END PROCESS;

it 5 28 45 49 9 F7 5 3 A

Jir o W



HFZ G IR (F 4 IR« BRI

(2) A/ BT BTl S B A/ A B R AL/ A AR T A A % S B
S/ B, S E S TEOC . TR IR AP S A/ A VR B I 7R R ) AR v L[] I A
Wb (55 A AL/ BT . —BeAs

PROCESS (W £ {7 %5, E i/ E i {5 5)
BEGIN
IF &7 /B A 4 2R 15 50 THEN
[(E A/ EALER]; ]
ELSIF I} 4y 2635 THEN
[H AL PATIERD; ]
END IF;
END PROCESS;

§ 5.4.2 KAB® VHDL # &
E;m TR VEDL 3 R B A 75 95 40 B 4% 55 10 3 H 7 1 ik
RS R N TR A N NS 3 R S K T T R i
DLSRTE HAR PR A e B R B b AT 38 . Br g Bk A 2 T 3R R
4 CASE_WHEN %544 vh i) — 45 CASE i /), 1 bR 25 i 5% 7% ) 5
it IF _THEN _ELSE i& A 52 #1, B P B #% 0 5 Moore Bl A
Mealy % H1 #% , H: VHDL #5804 22 51 .

il 5-14 F VHDL ##iif Moore B! B (RIR S FE 78 IR FE 1 5-50 Moore BUHL 1Y
B K 5-50 B, RAEER

. VHDL iR tnF,

library ieee;
use ieee. std_logic_1164.all;
use ieee. std logic unsigned.all;
entity moore is
port(clk,datain, reset:in std_logic;
dataout:out std logic_vector(1l downto 0));
end moore;

architecture a of moore is

type state type is (sl,s2,s3,s4); —= H P A g LR Heas Al
signal state:state type; —fE5HH
begin
demo_process:process(clk, reset) —— R YRR, clk, reset N (E 5
begin
if reset = '1' then state< =s1; —— ¥R N 1, IR E
elsif clk'event and clk = '1' then —— 24 clk b F-UF B R B RAT T T A I A

case state is
when sl => if datain= '1"'then
state <= s2;
end if;
when s2 => if datain="0'then
state < = s3;
end if;

when s3 => if datain= '1'then



state < = s4;
end if;

when s4 => if datain= "0' then
state < =s1;

end if;

end case;
end if;
end process;
output_p:process(state)
begin
case state is
when s1 = > dataout <="01";
when s2 = > dataout < ="10";
when s3 = > dataout <="11";
when s4 = > dataout <= "00";
end case;
end process;

end a;

R AR A R

Mealy 7 H1 % 1) VHDL #3485 F 1 o4 2 5 AR ] L 22 B8t 78 F fn AR 1b 2F R b 1
HAE S T BRI A G 5 892k B 2 i A8, ] I IF_THEN_ELSE #4528,
% 5-15  H VHDL #ii& Mealy B3 & AR S F R DRI A 5-51 iR,

fi%. VHDL ik F,

library ieee;

use ieee. std logic 1164.all;

use ieee. std_logic_unsigned.all;
entity mealy is

port(clk,datain, reset:in std_logic;

dataout:out std _logic_vector(l downto 0));

end mealy;
architecture a of mealy is
type state type is (sl,s2,s3,s4);
signal state:state type;
begin
demo_process:process(clk, reset)
begin
if reset = '1' then state<=s1;
elsif clk'event and clk = '1' then

- T A E R SR R

—— fET A

-~ REFH B IR, clk, reset HPURF S

—= WIRIRE N s1, L E
—— Y clk b TR Bk m AT T TH B 5 )

it 5 28 45 49 9 F7 5 3 A

Jir o W



HFZ G IR (F 4 IR« BRI

case state is

when sl => if datain="1'then
state < =52;
end if;

when s2 = if datain= '0"' then
state < = s3;
end if;

when s3 => if datain="1'then
state<=s4;
end if;

when s4 => if datain= '0"' then

state < =51,

end if;
end case;
end if;
end process;
output_p:process(state) —— G AR LR, RSN HRES
begin

case state is
when sl => if datain= "1'then dataout <="01";
—— f th A B T A 5 B
else dataout<="00";
end if;
when s2 = > if datain= '0' then dataout <="10";
else dataout<="00";
end if;
when s3 => if datain= "1'then dataout <="11";
else dataout <="00";
end if;
when s4 => if datain= '0' then dataout <="00";
else dataout<="01";
end if;
end case;
end process;

end a;

ME SRS 1] 50T LUE ) Mealy B % B0 i 2 5025 R 8L A 04 R, T Moore 7
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5.5 [E% M FFiEsE Rt 26

LB T EZWMRERINe T Ry 28 i it ik, —Mmim s . it rik 2 o
By 1 8 2 — 26 X T I R B0 T2 B L R ARG SE PRSI R 163z . R s LA S

Bl 5-16 K5 5-9 19 111-+« J5 FAG I #5 1) ) A ik — 25 52 e 3T

. e 5-9 h AR BRI AR 09 SR R A SR . BLE S NSk 5-29 TR, &k
% 5-30,



#5299 FEBERER x530 RERER

Q X Q X
0 1 0 1
A A/0 B/0 A A/0O B/0
B A/0 C/0
B A/0 C/0
C A/0 D/1
D A/0 D/1 C A/0 C/1

i R RIE ARSI L PR QM Q.. BRI 5@
ARAS Z3BC 0 JE N, — b A 7 B0 43 SR AN &L 5-52 Fir i, AR AR X A~ RS ol alc
AyWe T R AR IR AR (Y-Z JE ) L #E 5-31 FiR. |

e K il B2 AE A6 oo F . a0 A RS L v ARYE JK fil &
1 U il 2R A5 B H B 0 R A I AN 5-32 TR

F 5-52 RS

*®531 Y-ZEK Fz5-32 BEERE J,K, #1J,K,
X X
Q.Q, Q.Q,
0 1 0 1
00 00/0 01/0 0 0 0d ,0d 0d ,1d
0 1 00/0 10/0 0 1 0d ,d 1 1d .d1
11 dd/d dd/d 11 dd ,dd dd ,dd
10 00/0 10/1 1 0 d1,0d d0,0d

3 ) A R R T LKL oS K R Y e B Z BRIV IR 5-53 IR

X X X X X

Q|._u 0 1 Q]-.t] /E‘\ ! {._)1._:1 0 1 ..O|Qn O_L Q|_On 0 I
00 0 00 [[@)] @ 00 | 0 |[1) 00 |(d|d 00|00
o1 [ o [[1) o |[d]| @ o1 | d [ld o1 [[1]1 o1|o]o
1| d|ld 1 (|d|| 4 11 |d|d 1nid|d 1| d [[d)
10|d]|d 10 {1 0fo]o 10 {4 |4 10|01

Ji K Jo Ko 4

H S v LRI Al R BSOR i L eR R
]1:~TQ09 KIZE, ]o:xéla Kozla Z:le
AR AREGE W AT R Y-Z RS B RS

=t aQ
QSH :xéléo
PRI TK fih 2 s B9 S T B2
Q"' =JQ+KQ

1 F B RS T R 5 L DL TR L
QI{H =xQ, + xQ,(Q, +@1):IQ0Q| +xQ,
Qgﬂ :~TQIQO :xéléo +0Q,

5 TK filt % #5 S 7 B AR LA B URh R ECH

Jir o W

it 5 28 45 49 9 F7 5 3 A



HFZ G IR (F 4 IR« BRI

Ji=xQ,, K, =x, J,=2Q,, K,=1
GG AR — B MRS P ek ORI i Y ek BT A5 2 B AN AL 5-54 B R . NI A2
P AT A H S PR B R R S TR AN BT 5-55 Bz o RS R 24 s B A T8O 11 e 4
=1 MIREHA 105 45 =0 WKEFEA 00, [N ILIX AL L RERE F S Zh Y,

0/0 . 1/0

1/0

x & %

— i cl L
S
ET] 1 IKFFU ’— IKFF] . 0,0,
cp 11
Kl 5-54 il 5-16 32 4 1A ’ 5-55 P 5-54 [ARA A

b

AP EON D il k4% W T D AR SRS T Q' =D BB A RS T 7
HE D il A5 B RN 75 R

Q, + 2Q, =2Q,Q,
1@0

Ol

D,
D,=x

B K E 5-56 TS .

CP
FF, \‘
ca |

B 5-56 A D il & i 2H ALY e 0 4G 0 2

XA HL B VHDL BPIRS KR T .

library ieee;
use ieee. std_logic_1164.all;
use ieee. std_logic_unsigned.all;
entity sequence detector is

port(clk,x,RD: in std_logic;

Z: out std_logic);

end sequence detector;
architecture one of sequence detector is
type state_type is (A,B,C); = BT E s T
signal state:state type; ——(E5E0



begin

process(clk,RD) —— WREH LR, clk, RD HHRES
begin
if RD='0'then state<=A4; ——WIRIRE N A
elsif clk'event and clk = '0' then == clk R 25k B AT R A D

case state is

when A=>if x="1"'then

state<=B;
end if;
when B=>if x ='l1'then
state<=C,
else state<=A4;
end if;
when C=>1if x ='0'then
state<=A;
end if;
end case;
end if;
end process;
output_p:process(state) —— W R R RS A U
begin
case state is
when C=> if x="'l"'then
z<='1'; — i O T A S
else Z«<="'0";
end if;
when others=>Z<="'0"; —— HAYRE I o &
end case;

end process;

end one;
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M 5-61 0] & L 2 i B A ERCIRAS 11 DU 7 B S 5 1 60 F (B AB=00)
AN B ATIR BRSO3 BT AAGE A SR 3. X AB =01 80 AB =10 i L i 78 i A 5 511
TR IR AR [0 A R B rh & AH I B A5 R RS B Y . DR 7R T 6 AR A S 2D R

Ry, EA0AAR A1 54 6 % 8 00 R4S,
XA B VHDL RS R R DT .

library ieee;
use ieee. std_logic_1164.all;
use ieee. std logic unsigned.all;
entity vendor is
port(clk, A,B,RD: in std_logic;
Y,Z: out std logic);
end vendor;
architecture one of vendor is
type state type is (s0,sl,s2);
signal state:state_ type;
begin
process(clk, RD)
begin
if RD="'0'then state<=3s0;
elsif clk'event and clk = '0' then
case state is
when sO =>if A= "'l'then
state <= s2;
elsif B= 'l'then
state<=1s1;
end if;
when s1 =>if A ="'l'then
state <= s0;
elsif B='l'then
state < = s2;

end if;

—— A A O R R

——fF5 A
—— RE R IER, clk, RD R USRS =

—— VR RE N S0
—— 24 clk T I Bk AT T A

when s2=>1if A ='l'or B="'1'then

state <= s0;
end if;
end case;
end if;
end process;
output_ p:process(state)
begin
case state is
when s1 => if A="'1l"'then

Yo="'1";
Z<="'0";
end if;
when s2=> if A="'1"'then
Y<="1";
Z<="'1";

elsif B="'l'then
Ya=1"1";

—— iy AR AR RS USRS T

—— i EBOR T A E S S

—— iy E RO T A B S B



Z<="'0";
end if;
when others=>Y«<="0"; Z<="0";
end case;
end process;

end one;
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LIBRARY IEEE;
USE IEEE. STD_LOGIC_1164.ALL;
USE IEEE. STD_LOGIC_UNSIGNED. ALL;
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ENTITY CNT13 IS
PORT (CLK:IN STD LOGIC;
Q:0UT STD_LOGIC_VECTOR(3 DOWNTO 0);
C: OUT STD_LOGIC);

END cntl13;
ARCHITECTURE ONE OF CNT13 IS
BEGIN
PROCESS (CLK)
VARIABLE QI:STD_LOGIC_VECTOR(3 DOWNTO 0);
BEGIN
IF CLK'EVENT AND CLK = '0' THEN —— K B b T BT
IF QI <"1100"THEN QI: = QI + 1; — %
ELSE QI: = (OTHERS = >'0');
END IF;
VEND IF;
IF QI = "1100" THEN C<='1'; — BT 12, W E S
ELSE C«<="'0";
END IF;
Q<=0I; s CIENCEARE Y
END PROCESS;
END ONE;
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LIBRARY IEEE;
USE IEEE. STD_LOGIC_1164.ALL;
USE IEEE. STD LOGIC UNSIGNED.ALL;
ENTITY counter IS
PORT (clock, clear, count:IN STD LOGIC;

q:0UT STD_LOGIC_VECTOR(3 DOWNTO 0));
END counter;

ARCHITECTURE one OF counter IS

SIGNAL pre q: STD LOGIC VECTOR(3 DOWNTO 0);
BEGIN

PROCESS(clock, clear, count)
BEGIN
IF clear ='1' THEN

pre g<= pre q —pre_ d;
ELSIF (clock ='l1' BAND clock'EVENT) THEN
IF count ='1"'" THEN

pre_g<= pre g t+1;
END IF;
END IF;

END PROCESS;

q <= pre_g;
END ONE;

26. WATHT I B VHDL i3 1508 H B 58 s & A DI RE
(1) LIBRARY IEEE;

USE IEEE. STD LOGIC 1164.ALL;

USE IEEE.STD LOGIC_UNSIGNED.ALL;

ENTITY counter IS

PORT (clk,clr 1,1d 1,enp,ent: IN STD LOGIC;
d:IN std_logic_vector(3 DOWNTO 0);
q:0UT std_logic_vector(3 DOWNTO 0);
rco:0UT STD_LOGIC);
END counter

ARCHITECTURE one OF counter IS

Jir o W
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SIGNAL ig: std logic_vector(3 DOWNTO 0);
BEGIN
PROCESS(clk, ent_1, iq)
BEGIN
IF clk 'EVENT AND clk = "'l1"'" THEN
IFclr 1 ='1' THEN ig<= (OTHERS=3>'0");
ELSIF 1d 1='0' THEN ig<=d;

ELSIF (ent AND enp) = '1'AND (ig=9) THEN ig<=( '0', '0', '0', '0");
ELSIF (ent AND enp) = 'l' THEN ig<=ig+1;
END IF;

END IF;

IF (ig =9) AND (ent = '1') THEN rco<="'1";
ELSE rco<="'0";
END IF;
END PROCESS;
q<=ig;
END ONE;

(2) LIBRARY ieee;
USE ieee. std_logic_1164.all;
use ieee. std_logic_unsigned.all;

ENTITY 1s160 IS PORT(
data: in std logic_ vector(3 downto 0);
clk,1d, p, t,clr:in std_logic;
count: buffer std_logic_vector(3 downto 0);
tc:out std_logic);

END 1s160;

ARCHITECTURE behavior OF 1s160 IS
BEGIN
tc<="'1"when (count = "1001" and p='1'and t='1"and 1d="'1'and clr="1") else '0';

cale:
process(clk,clr, p, t, 1d)
begin
if(rising edge(clk)) then
if(clr="1")then
if(1d='1")then
if(p="'1")then
if(t="'1")then
if(count = "1001") then
count < ="0000";
else
count < =count + 1,
end if;
else
count < = count;
end if;
else
count < = count;

end if;
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else
count < = data;
end if;
else
count < ="0000";
end if;
end if;
end process cale;
END behavior;

library ieee;
use ieee. std logic 1164.all;

use ieee. std_logic_unsigned.all;

entity sequencdcheck is
port
(
clk:in std_logic;
reset:in std logic;
din:in std logic;
true:out std_logic
)i

end sequencdcheck;

architecture arc of sequencdcheck is
type state type is(sl,s2,s3);
signal state:state type;
signal din_d:std_logic;

begin
process(clk)
begin
if clk'event and clk = '1"' then
din d<=din;
end if;

end process;
process(clk, reset)
begin
if reset = '1'then
true<="'0";
state<=s1;
elsif clk'event and clk='1"' then
case state is
when sl =>
if din_d='1' then
state < =s2;
else
state«<=s1;
end if;
true<="'0";

when s2 =>

it 5 28 45 49 9 F7 5 3 A
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if din d="0"' then
state < = s3;
else
state < = s2;
end if;
true<="'0";
when s3 =>
if din_d="1'then
state < =s1;
true<="1";
else
state < = s3;
true<="'0";
end if;
when others =>
state < = state;
end case;
end if;

end process;
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