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6.1 ARKEMNLIt4S

6.1.2 FIRALEIZENIER]

TYPE #iERAL IS HIERAE N OF EARHIARA ;
¥,
TYPE ¥4E2R%14Z 1S FIERAE X ;

TYPE week IS (sun, mon, tue, wed, thu, fri, sat) ;
TYPE m__ state 1S ( stO, stl, st2, st3, st4, st5) ;

SIGNAL present state, next state : m_state ;
TYPE BOOLEAN IS (FALSE, TRUE) ;
TYPE my logiclS ('1*', 'Z2*, 'U', '0") ;

SIGNAL s1 : my logic;
sl <= 'Z';
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ARCHITECTURE ... IS
TYPE FSM_ST IS (sO, sl1, s2, s3);
SIGNAL current_state, next state: FSM_ST,
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[#6-11
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY s_ machine IS
PORT (clk, reset :IN STD_LOGIC;
state_ inputs : IN STD_LOGIC_VECTOR (O TO 1);
comb__ outputs : OUT INTEGER RANGE O TO 15);
END s_ machine;
ARCHITECTURE behv OF s machine IS
TYPE FSM_ST IS (S0, s1, s2, s3); --HiEEME X, REFSL
SIGNAL current _state, next _state: FSM_ST;-- IR RKEE X A #H K EE 5
BEGIN
REG: PROCESS (reset, clk) e =X VR 971
BEGIN
IF reset ='1"' THEN current _state <= sO;--Kill 7 F BN E S
ELSIF clk ='1* AND clk’ EVENT THEN
current__ state <= next _state;
END IF;
END PROCESS;
COM:PROCESS (current _state, state _Inputs) --TE#HEHEHE
BEGIN
CASE current _state IS
WHEN sO == comb__ outputs<= 5;
IF state_ inputs = "00" THEN next state<=sO0;
ELSE next _state<=s1;
END IF;
WHEN s1 => comb _outputs<= 8;
IF state _inputs = "00" THEN next state<=s1;
ELSE next _state<=s2;
END IF;
WHEN s2 => comb _outputs<= 12;
IF state _inputs = "11" THEN next _state <= sO;
ELSE next _state <= s3;
END IF;
WHEN s3 => comb _outputs <= 14;
IF state _inputs = "11" THEN next _state <= s3;
ELSE next _state <= sO;
END IF;
END case;
END PROCESS;
END behv;
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[#l6-2]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY ADCINT IS
PORT(D : IN STD_LOGIC_VECTOR(7 DOWNTO 0); --3kH0809%#if {1844z

CLK : IN STD_LOGIC; -REHL L /ER 4

EOC : IN STD_LOGIC; --HHREIRR, R PRREAHES
ALE : OUT STD_LOGIC; --8MMERIfE BB IE IS TS S
START : OUT STD_LOGIC; --FHHFEES

OE : OUT STD_LOGIC; ——HER L 3AEHIES

ADDA : OUT STD_LOGIC; - REREMERES
LOCKO : OUT STD_LOGIC; - TR BB DA A

Q : OUT STD_LOGIC_VECTOR(7 DOWNTO 0)); --8fi#igsHH

END ADCINT;

ARCHITECTURE behav OF ADCINT IS

TYPE states IS (stO, stl, st2, st3,st4) ; --& X & REFEE
SIGNAL current _state, next _state: states :=stO ;

SIGNAL REGL : STD_LOGIC_VECTOR(7 DOWNTO 0);
SIGNAL LOCK : STD_LOGIC; -- S8 /55 Mt Bt il
BEGIN

ADDA <= "1';--4ADDA<="0", #H#FESHANHEEINO; HADDA<="1", NFHENEEINL
Q <= REGL; LOCKO <= LOCK ;
COM: PROCESS (current _state, EOC) BEGIN --#lE&RA&HAR
CASE current _state IS
WHEN stO=>ALE<="0";START<='0";LOCK<="0";0E<="0";
next _state <= stl; --0809#J#54k
WHEN stl1=>ALE<="1";START<="1";LOCK<="'0";0E<="0";
Next _state <= st2; --J3ZIEH
WHEN st2=> ALE<="0";START<="0";LOCK<="0";0E<="0";
IF (EOC="1") THEN next _state <= st3; --EOC=1FRHE#L R
ELSE next _state <= st2; END IF ; --##uR&R, 24854
WHEN st3=> ALE<='0";START<='0";LOCK<="'0";0E<="1";
Next _state <= st4;--FF 3 OE, i Hi ¥ iF i 4iE
WHEN st4=> ALE<="0";START<='0";LOCK<="1";0OE<="1"; next _state <= stO;
WHEN OTHERS == next _state <= stO;
END CASE ;
END PROCESS COM ;
REG: PROCESS (CLK)
BEGIN
IF (CLK'EVENT AND CLK="1") THEN current _state<=next _state; END IF;
END PROCESS REG ; -- Bif§8current _statel 4arRAME4H H IR REG
LATCH1: PROCESS (LOCK) -- MiifaH, 7ELOCKH L, Wit MR sin
BEGIN
IF LOCK="1" AND LOCK'EVENT THEN REGL <= D ; END IF;
END PROCESS LATCH1 ;
END behav ;



[%16-3]

COM1: PROCESS (current _state ,EOC) BEGIN
CASE current _state IS
WHEN stO=>= next _state <= stl,;
WHEN stl=>= next state <= st2;
WHEN st2== IF (EOC="1") THEN next _state <= st3;

ELSE next state <= st2; END IF ;

WHEN st3=> next state <= st4;--JF/30OE
WHEN st4=>= next state <= stO;
WHEN OTHERS => next state <= stO;
END CASE ;

END PROCESS COM1 ;

COM2: PROCESS (current _state) BEGIN
CASE current _state IS
WHEN stO=>=ALE<="0";START<="0";LOCK<="0";0OE<="0" ;
WHEN stl1=>ALE<="1";START<="1";LOCK<="0";0E<="0";
WHEN st2=>ALE<="0";START<="0";LOCK<="0";0OE<="0" ;
WHEN st3=>ALE<="0";START<="0";LOCK<="0";0E<="1";
WHEN st4=>ALE<="0";START<='0";LOCK<="1";0E<="1";
WHEN OTHERS == ALE<='0";START<='0";LOCK<="0";
END CASE ;

END PROCESS COMZ2 ;
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6.2.2 EjiHIEMooreBIH RIRTHL

[#16-4]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY MOOREL IS
PORT (DATAIN :IN STD_LOGIC_VECTOR(1 DOWNTO 0);
CLK,RST : IN STD_LOGIC;
Q : OUT STD_LOGIC_VECTOR(3 DOWNTO 0));
END MOORE1;
ARCHITECTURE behav OF MOORE1 IS
TYPE ST_TYPE IS (STO, ST1, ST2, ST3,ST4);
SIGNAL C_ST : ST_TYPE ;
BEGIN
PROCESS(CLK,RST)
BEGIN
IF RST ='1' THEN C_ST <= STO ; Q<= "0000" ;
ELSIF CLK'EVENT AND CLK='1' THEN
CASE C_ST IS
WHEN STO => IF DATAIN ="10" THEN C_ST <= ST1 ;
ELSE C_ST <= STO ; END IF;
Q <= "1001" ;
WHEN ST1 => IF DATAIN ="11" THEN C_ST <= ST2 ;
ELSE C_ST <= ST1 ;:END IF;
Q <= "0101" ;
WHEN ST2 => IF DATAIN ="01" THEN C_ST <= ST3 ;
ELSE C_ST <= STO ;:END IF;
Q <= "1100" ;
WHEN ST3 => IF DATAIN ="00" THEN C_ST <= ST4 ;
ELSE C_ST <= ST2 :END IF;
Q <= "0010" ;
WHEN ST4 => IF DATAIN ="11" THEN C_ST <= STO ;
ELSE C_ST <= ST3 :END IF;

Q <= "1001" ;
WHEN OTHERS => C_ST <= STO;
END CASE;

END IF;
END PROCESS;
END behav;
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6.3 Mealy#! 4 LK & duf 7t

[%]6-5]

LIBRARY IEEE;

USE IEEE.STD LOGIC_ 1164.ALL;

ENTITY MEALY1 IS

PORT ( CLK ,DATAIN,RESET : IN STD_ LOGIC;
Q : OUT STD_LOGIC _VECTOR(4 DOWNTO 0));

END MEALY1;

ARCHITECTURE behav OF MEALY1 IS

TYPE states IS (stO, stl, st2, st3,st4);

SIGNAL STX : states ;

BEGIN

COMREG : PROCESS(CLK,RESET) BEGIN --#EFH RS FHE

IF RESET ="1' THEN STX <= STO;
ELSIF CLK'EVENT AND CLK ='1" THEN CASE STX IS

WHEN stO == IF DATAIN ="'1" THEN STX <= stl; END IF;
WHEN stl => IF DATAIN = 'O THEN STX <= st2; END IF;
WHEN st2 == IF DATAIN ="1' THEN STX <= st3; END IF;
WHEN st3=> IF DATAIN ='0" THEN STX <= st4; END IF;
WHEN st4=> IF DATAIN ="'1" THEN STX <= stO; END IF;
WHEN OTHERS => STX <= stO; (ET)



6.3 Mealy#! 4 LK & duf 7t

END CASE ;
END IF;
END PROCESS COMREG ;
COM1: PROCESS(STX,DATAIN) BEGIN --#i B #H1E 5 KR
CASE STX IS
WHEN stO == IF DATAIN = '1' THEN Q <= "10000" ;
ELSE Q<="01010" ; END IF ;
WHEN stl == IF DATAIN ="'0' THEN Q <= "10111";
ELSE Q<="10100" ; END IF ;
WHEN st2 == IF DATAIN ="'1' THEN Q <= "10101";
ELSE Q<="10011" ; END IF ;
WHEN st3=> IF DATAIN ="'0' THEN Q <= "11011";
ELSE Q<="01001" ; END IF ;
WHEN st4=> IF DATAIN ="'1' THEN Q <= "11101";
ELSE Q<="01101" ; END IF ;
WHEN OTHERS => Q<="00000" ;
END CASE ;
END PROCESS COM1 ;
END behav;
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[ 5]6-61]
LIBRARY IEEE; --MEALY FSM
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY MEALY2 1S
PORT ( CLK ,DATAIN,RESET : IN STD_LOGIC;
Q : OUT STD_LOGIC_VECTOR(4 DOWNTO 0));
END MEALY2;
ARCHITECTURE behav OF MEALY2 IS
TYPE states IS (stO, stl, st2, st3,st4);
SIGNAL STX : states ;
SIGNAL Q1 : STD_LOGIC_VECTOR(4 DOWNTO 0);
BEGIN
COMREG : PROCESS(CLK,RESET) --#EHHRARHTE
BEGIN
IF RESET ='1' THEN STX <= STO;
ELSIF CLK'EVENT AND CLK = '1' THEN
CASE STX IS
WHEN stO => IF DATAIN = '1' THEN STX <= stl1; END IF;
WHEN st1l => IF DATAIN = '0' THEN STX <= st2; END IF;
WHEN st2 => IF DATAIN = '1' THEN STX <= st3; END IF;
WHEN st3=> IF DATAIN = '0' THEN STX <= st4; END IF;
WHEN st4=> IF DATAIN = '1' THEN STX <= st0O; END IF;
WHEN OTHERS => STX <= stO;
END CASE ;
END IF;
END PROCESS COMREG ;
COM1: PROCESS(STX,DATAIN,CLK) --HiH #4555 g
VARIABLE Q2 : STD_LOGIC_VECTOR(4 DOWNTO 0);
BEGIN
CASE STX IS
WHEN stO=> IF DATAIN="1' THEN Q2 :
WHEN st1=> IF DATAIN="0"' THEN Q2 :
WHEN st2=> IF DATAIN="1' THEN Q2 :
WHEN st3=> IF DATAIN="0"' THEN Q2 :
WHEN st4=> IF DATAIN="1' THEN Q2 :
WHEN OTHERS => Q2:="00000" ;
END CASE ;
IF CLK'EVENT AND CLK = '1' THEN Q1<=Q2; END IF;
END PROCESS COML1 ;
Q<=01;
END behav;

"10000"; ELSE Q2:="01010"; END IF;
"10111"; ELSE Q2:="10100"; END IF;
"10101"; ELSE Q2:="10011"; END IF;
"11011"; ELSE Q2:="01001"; END IF;
"11101"; ELSE Q2:="01101"; END IF;
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[#l6-71]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY ADO809 IS
PORT (D : IN STD_LOGIC_VECTOR(7 DOWNTO 0);
CLK ,EOC : IN STD_LOGIC;
ALE, START, OE, ADDA : OUT STD_LOGIC;
c _state : OUT STD_LOGIC_VECTOR(4 DOWNTO 0);
Q : OUT STD_LOGIC_VECTOR(7 DOWNTO 0));
END ADO809;
ARCHITECTURE behav OF ADO809 IS
SIGNAL current _state, next _state: STD_LOGIC_VECTOR(4 DOWNTO 0 );

CONSTANT stO : STD_LOGIC_VECTOR(4 DOWNTO 0) := "00000" ;
CONSTANT stl : STD_LOGIC_VECTOR(4 DOWNTO 0) := "11000" ;
CONSTANT st2 : STD_LOGIC_VECTOR(4 DOWNTO 0) := "00001" ;
CONSTANT st3 : STD_LOGIC_VECTOR(4 DOWNTO 0) := "00100" ;
CONSTANT st4 : STD_LOGIC_VECTOR(4 DOWNTO 0) := "00110" ;

SIGNAL REGL : STD_LOGIC_VECTOR(7 DOWNTO 0);
SIGNAL LOCK : STD_LOGIC;
BEGIN
ADDA <= '1"; Q <= REGL; START<=current_state(4); ALE<=current_state(3);
OE<=current_state(2); LOCK<=current_state(1l);c_state <=current _state;
COM: PROCESS (current _state, EOC) BEGIN --#lE &R T R
CASE current _state IS
WHEN stO=> next _state <= stl; --0809#]fk
WHEN st1=> next _state <= st2; --J33¥
WHEN st2=> IF (EOC='1") THEN next _state <= st3; --EOC=1FKHERLE R
ELSE next _state <= st2; -FEWRGER, BELRF
END IF ;

WHEN st3=> next _state <= st4;--J/d OE,#i i # I FEHE
WHEN st4=> next _state <= stO;
WHEN OTHERS => next _state <= stO;
END CASE ;
END PROCESS COM ;
REG: PROCESS (CLK)

BEGIN
IF (CLK'EVENT AND CLK="1") THEN current _state<=next _state;
END IF;
END PROCESS REG ; -- BfE Scurrent _stateX HEPIRASE T H L3R REG
LATCH1: PROCESS (LOCK) -- titf29H, ZELOCKH LAY, HEiirrtEiEsin
BEGIN
IF LOCK="1" AND LOCK'EVENT THEN REGL <=D ;
END IF;

END PROCESS LATCH1 ;
FNID hehawv-
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6.4.2 |FF4RES

[ 516-8]
SIGNAL CRURRENT STATE,NEXT STATE: STD LOGIC VECTOR(2
DOWNTO 0 );

CONSTANT STO : STD LOGIC VECTOR(2 DOWNTO 0) := "000" ;
CONSTANT ST1 : STD _LOGIC_VECTOR(2 DOWNTO 0) := "001" ;
CONSTANT ST2 : STD_LOGIC_VECTOR(2 DOWNTO 0) := "010" ;
CONSTANT ST3 : STD_LOGIC_VECTOR(2 DOWNTO 0) := "011" ;
CONSTANT ST4 : STD_LOGIC_VECTOR(2 DOWNTO 0) := "100" ;
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£6-3 FRINE
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WHEN st _ilgl == next_state <= stO;
WHEN st ilg2 == next state <= stO;
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[$]6-9]
TYPE states IS (stO, st1, st2, st3, st4, st ilgl, st ilg2, st ilg3);
SIGNAL current state, next state: states;

COM: PROCESS(current_state, state Inputs) -- H&ZHEHE
BEGIN

CASE current_state IS -- B SEPIRESHRSE

WHEN OTHERS => next state <= stO;
END case;
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[#]6-10]
alarm <= (stO AND (stl OR st2 OR st3 OR st4 OR st5)) OR
(stl AND (stO OR st2 OR st3 OR st4 OR st5)) OR
(st2 AND (stO OR stl1 OR st3 OR st4 OR st5)) OR
(st3 AND (stO OR stl1 OR st2 OR st4 OR st5)) OR
(st4 AND (stO OR stl1 OR st2 OR st3 OR st5)) OR
(st5 AND (stO OR stl1 OR st2 OR st3 OR st4)) ;
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[#6-11]
LIBRARY IEEE ;
USE IEEE.STD _LOGIC_1164.ALL;
ENTITY SCHK IS
PORT(DIN, CLK, CLR : IN STD_LOGIC; --BiT#ALIEAL/ TIERS /B ES
AB : OUT STD_LOGIC_VECTOR(3 DOWNTO 0)); --tillZ5 R H
END SCHK;
ARCHITECTURE behav OF SCHK IS
SIGNAL Q : INTEGER RANGE 0 TO 8 ;
SIGNAL D : STD_LOGIC_VECTOR(7 DOWNTO 0); --8fi M7 B # (FE=E5H)
BEGIN

D <="11100101 " ; -8 TEL
PROCESS( CLK, CLR)
BEGIN

IFCLR="1"THEN Q<=0;
ELSIF CLK'EVENT AND CLK='1' THEN --B&hZI5RMNF, I3 LaTHm A KA
CASE Q IS
WHEN O=> IFDIN=D(7) THENQ <=1 ; ELSEQ <=0 ; END IF;
WHEN 1=> IFDIN =D(6) THENQ <=2 ; ELSEQ <=0 ; END IF;
WHEN 2=> IFDIN =D(5) THEN Q <=3 ; ELSEQ <=0 ; END IF ;
WHEN 3=> IFDIN =D(4) THENQ <=4 ; ELSEQ <=0 ; END IF ;
WHEN 4=> IFDIN=D(3) THENQ <=5 ; ELSEQ <=0 ; END IF ;
WHEN 5=> IFDIN = D(2) THEN Q <=6 ; ELSEQ <=0 ; END IF ;
WHEN 6=> IF DIN=D(1) THENQ <=7 ; ELSEQ <=0 ; END IF ;
WHEN 7=> IF DIN = D(0) THEN Q <=8 ; ELSEQ <=0 ; END IF;
WHEN OTHERS => Q <=0 ;
END CASE ;
END IF ;

END PROCESS ;
PROCESS( Q) — Il 5 SR A Myt
BEGIN

IFQ=8 THEN AB <="1010"; --FFI¥KRMEM, b A"

ELSE AB <= "1011"; --FFERANER, @WH B

END IF ;
END PROCESS ;

END behav ;
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[$#16-12]
LIBRARY IEEE;
USE IEEE.STD_ LOGIC_1164.ALL;
USE IEEE.STD LOGIC_UNSIGNED.ALL;
ENTITY CNT10B IS
PORT (LOCKO,CLR : IN STD_LOGIC;
CLK : IN STD_LOGIC;
WE : IN STD_LOGIC;
DOUT : OUT STD_LOGIC_VECTOR(8 DOWNTO 0);
CLKOUT : OUT STD_LOGIC );
END CNT10B;
ARCHITECTURE behav OF CNT10B IS
SIGNAL CQIl : STD LOGIC_VECTOR(8 DOWNTO 0);
SIGNAL CLKO : STD_LOGIC;
BEGIN
CLKO <= LOCKO WHEN WE="1" ELSE CLK;
PROCESS(CLKO,CLR,CQIl)
BEGIN
IFCLR ='1' THEN CQI <= "000000000";
ELSIF CLKO'EVENT AND CLKO = '"1' THEN CQI <= CQIl + 1; END IF;
END PROCESS;
DOUT <= CQI; CLKOUT <= CLKO;
END behav;
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[$16-13]
LIBRARY IEEE; -- VGART%: 4 kA%
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY COLOR IS
PORT ( CLK, MD : IN STD_LOGIC;
HS, VS, R, G, B : OUT STD_LOGIC ); - ITiRIFB/4, &, =
END COLOR;
ARCHITECTURE behav OF COLOR IS
SIGNAL HS1,VS1,FCLK,CCLK :STD LOGIC;
SIGNAL MMD : STD_LOGIC_VECTOR(1 DOWNTO 0);-- FRi%FF
SIGNAL FS : STD_LOGIC_VECTOR (3 DOWNTO 0);
SIGNAL CC : STD_LOGIC_VECTOR(4 DOWNTO 0); -- TR /BELERK
SIGNAL LL : STD _LOGIC_VECTOR(8 DOWNTO 0); --¥ [}/ B LERK

SIGNAL GRBX : STD_LOGIC_VECTOR(3 DOWNTO 1);-- X#¥E 4
SIGNAL GRBY : STD _LOGIC_VECTOR(3 DOWNTO 1);-- YB&¥E4
SIGNAL GRBP : STD _LOGIC_VECTOR(3 DOWNTO 1);
SIGNAL GRB : STD_LOGIC_VECTOR(3 DOWNTO 1);
BEGIN
GRB(2) <= (GRBP(2) XOR MD) AND HS1 AND VS1;
GRB(3) <= (GRBP(3) XOR MD) AND HS1 AND VS1;
GRB(1) <= (GRBP(1) XOR MD) AND HS1 AND VS1;
PROCESS( MD ) (ET )



BEGIN
IF MD'EVENT AND MD = 'O’ THEN
IF MMD = "10" THEN MMD <= "00";
ELSE MMD <= MMD + 1; END IF; - =RER
END IF;
END PROCESS;
PROCESS( MMD )

BEGIN
IF MMD = "00" THEN GRBP <= GRBX: -- &HEHEEL
ELSIF MMD = "01" THEN GRBP <= GRBY: -- &FRE4L

ELSIF MMD = "10" THEN GRBP <= GRBX XOR GRBY; --F=4
ELSE GRBP <= "000"; END IF;
END PROCESS;
PROCESS( CLK )
BEGIN
IF CLK'EVENT AND CLK = '1' THEN -- 13MHz 134}
IF FS = 13 THEN FS <= "0000";
ELSE FS <= (FS + 1); END IF;
END IF;
END PROCESS;
FCLK <= FS(3); CCLK <= CC(4);
PROCESS( FCLK )
BEGIN ETW)



IF FCLK'EVENT AND FCLK = '1' THEN
IF CC = 29 THEN CC <= "00000";
ELSE CC <= CC + 1; END IF;

END IF;

END PROCESS:;

PROCESS( CCLK )

BEGIN

IF CCLK'EVENT AND CCLK = '0* THEN

IFLL =481 THEN LL <= "000000000";

ELSE LL <=LL + 1; END IF;
END IF;

END PROCESS;

PROCESS( CC,LL )

BEGIN
IF CC > 23 THEN HS1 <="'0"; --fTF:#
ELSE HS1 <= '1': END IF;
IF LL > 479 THEN VS1 <="'0"; --i#[F$
ELSE VS1 <= "'1': END IF:

END PROCESS;

PROCESS(CC, LL)

BEGIN

(E T )



IFCC <3 THEN GRBX <= "111"; -- ¥4
ELSIF CC <6 THEN GRBX <= "110";
ELSIF CC <9 THEN GRBX <= "101";
ELSIF CC < 13 THEN GRBX <= "100"";
ELSIF CC < 15 THEN GRBX <= "011";
ELSIF CC < 18 THEN GRBX <= "010";
ELSIF CC < 21 THEN GRBX <= ""001";
ELSE GRBX <= "000";

END IF;

IFLL < 60 THEN GRBY <= "111"; -- B¥4%
ELSIF LL < 130 THEN GRBY <= "110"";
ELSIF LL < 180 THEN GRBY <= "101"";
ELSIF LL < 240 THEN GRBY <= "100";
ELSIF LL < 300 THEN GRBY <= "011"";
ELSIF LL < 360 THEN GRBY <= "010"";
ELSIF LL < 420 THEN GRBY <= "001";
ELSE GRBY <= ""000";

END IF;

END PROCESS;

HS <= HS1 ; VS <= VS1 ;R <= GRB(2) ;G <= GRB(3) ; B <=
GRB(1);
END behav;
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