L

EDA HiRSEH #RE

.y

£ 10 =
VHDLEZK1EA]



10.1 JFiEn]

10.1.1 TRfE1ER]

--------------------------------------------------------------------

--------------------------------------------------------------------

10.1.2 IFiEA)

BN AE, W6,
HUEEFETLRE, w2 TO 4).

I HE, 3]s,

weH, UE=MTNRE.

10.1.3 CASEiEA]
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[10-1]
LIBRARY IEEE;
USE IEEE.STD LOGIC 1164 _ALL;
ENTITY mux4l1l 1S
PORT (s4, s3, s2, s1 - IN STD_LOGIC;
z4, z3, z2, z1 - OUT STD LOGIC);
END mux41;
ARCHITECTURE activ OF mux41l 1S
SIGNAL sel : INTEGER RANGE O TO 15;

BEGIN
PROCESS (sel , s4, s3, s2, s1 )
BEGIN
sel<= 0 ; -— HAVIHE
IF (s1 ="1") THEN sel <= sel+l ;
ELSIF (s2 ="1") THEN sel <= sel+2 ;
ELSIF (s3 ="1") THEN sel <= sel+4 ;
ELSIF (s4 ="1") THEN sel <= sel+8 ;
ELSE NULL; -- R, XBEMHTAREER
END IF ;

Zl<:-0- ; 22<:'O'; 23<:.O'; Z4<:'O'; __i'lﬁ)\%ﬂﬁﬁ{ﬁ
CASE sel 1S

WHEN 0 => zl<="1" ; —— Ysel=0rtiEH
WHEN 1|3 => z2<="1" ; —— YselH1E3MHFEEH
WHEN 4 To 7|2 => z3<="1": —— Ysel (2. 4. 5. 6E7HIEF
WHEN OTHERS => z4<="1" ; —— Ysel 8~ 15/ F—{HI & H
END CASE ;

END PROCESS ;
END activ ;



10.1 JiJ7iEA]

10.1.3 CASEiEA]

[ 5110-2]
SIGNAL value : INTEGER RANGE O TO 15;
SIGNAL outl : STD LOGIC ;

CASE value 1S —— B/ PIWHENS | S 146 8-A)
END CASE;
CASE value 1S
WHEN O => outl<= "1" ; —— value2~15F{E R FEHE
WHEN 1 => outl<= "0" ;
END CASE

CASE value 1S
WHEN O TO 10 => outl<= "1": —— EREPS~10MEEES
WHEN 5 TO 15 => outl<= "0";
END CASE: KX/»?W it




[%110-3]

LIBRARY IEEE;

USE IEEE.STD LOGIC 1164 _ALL;

USE IEEE.STD LOGIC _UNSIGNED.ALL;

ENTITY alu 1S

PORT(C a, b - IN STD LOGIC VECTOR (7 DOWNTO 0);

opcode: IN STD LOGIC VECTOR (1 DOWNTO 0);
result: OUT STD_LOGIC VECTOR (7 DOWNTO 0) );

END alu;

ARCHITECTURE behave OF alu 1S
CONSTANT plus : STD LOGIC _VECTOR (1 DOWNTO 0O) := b"™00";
CONSTANT minus : STD _LOGIC _VECTOR (1 DOWNTO 0O) := b™01";
CONSTANT equal : STD _LOGIC VECTOR (1 DOWNTO 0) := b'10";
CONSTANT not_equal: STD _LOGIC_VECTOR (1 DOWNTO 0) := b"11";

BEGIN
PROCESS (opcode,a,b)

BEGIN
CASE opcode 1S
WHEN plus => vresult <= a + b; -- a. b#fiin
WHEN minus => result <= a - b; -- a. b#f
WHEN equal => -- a. bii%

IF (a = b) THEN result <= x"01";
ELSE result <= x"00";
END IF;
WHEN not_equal => -- a. bAHE
IF (a /= b) THEN result <= x"01";
ELSE result <= x"00";
END IF;
END CASE;
END PROCESS;
END behave;



10.1 Jii)JFiEfA]

10.1.4 LOOPEA]
(1) =LOOPiEH], HIBIEMEIUIT:
[ LOOP#s5: ] LOOP
58 A
END LOOP [ LOOP#55 I;

L2 - LOOP
a = atl;
EXIT L2 WHEN a >10 ; -— Ha KT 10687k B IEA
END LOOP L2;

K« LR



10.1 JFiEn]

10. 1.4 LOOPiEAH]

(2) FOR_LOOPiEH], WEVEMALIT:
[LOOP#55: ] FOR ¥ A&, IN FEIFXRETER LOOP
i Ea==xE)
END LOOP [LOOPH#5];

KX/;%Z%[&



10.1 i fpiEh]

[ 10-4]
LIBRARY I1EEE;
USE IEEE.STD LOGIC 1164 _ALL;
ENTITY p _check 1S
PORT ( a - IN STD LOGIC VECTOR (7 DOWNTO 0);
y - OUT STD _LOGIC );
END p_check;
ARCHITECTURE opt OF p_check 1S
SIGNAL tmp : STD_LOGIC ;
BEGIN
PROCESS(a)
BEGIN
thp <="0";
FOR n IN O TO 7 LOOP
tmp <= tmp XOR a(nh);
END LOOP ;
y <= tmp;
END PROCESS;
END opt;



10.1 JiJ7iEA]

10. 1.4 LOOPiEAH]

[ 1110-5]
SIGNAL a, b, ¢ : STD LOGIC VECTOR (1 TO 3);

FOR n IN 1 To 3 LOOP

a(n) <= b(n) AND c(n);

END LOOP;

B P S T PP 3 AT DU =M 5 TR E R 1E
a(1)<=b(1) AND c(1);

a(2)<=b(2) AND c(2);

a(3)<=b(3) AND c(3);

KX/%Z%[&



10.1 JFiEn]

10. 1.5 NEXTiEAH]

NEXT; —— FH—FEAE

NEXT LOOP¥:=; —— B MBI

NEXT LOOP#55 WHEN &R IERX; - B =B
[ 5]10-6)

L1 - FOR cnt_value IN 1 TO 8 LOOP
sl : a(cnt_value) = "0%;

NEXT WHEN (b=c);
s2 - a(ent_value + 8 ):= "07;
END LOOP L1,

K« LR



10.1 JiJ7iEA]

10. 1.5 NEXTiEAH]

[ %110-7]
L x - FOR cnt_value IN 1 TO 8 LOOP
sl : a(cnt value):= "0°;
k = 0;
Ly - LOOP

s2 - b(k) = "0%;

NEXT L x WHEN (e>T);
s3 - b(k+8) = "0";

k = k+1;

NEXT LOOP L vy ;

NEXT LOOP L Xx ;

I(X%%ﬁ%§



10.1 JiJ7iEA]

10. 1.6 EXITiEA]

EXIT; —— H—MEAIR
EXIT LOOP¥:S; —— BT MEARE
EXIT LOOP#3S WHEN S&RER; - F=FEAIK

KX/%Z%[&



10.1 i viEH]

10. 1.6 EXITiEA]

[ %110-8]
SIGNAL a, b - STD LOGIC VECTOR (1 DOWNTO 0O);
SIGNAL a less then b : Boolean;

a_less then b <= FALSE ; —— WAIEE
FOR 1 IN 1 DOWNTO O LOOP
IF (a(i1)="1" AND b(1)="0") THEN
a less then b <= FALSE ; -——a>>b
EXIT ;
ELSIF (a(i)="0" AND b(1)="1") THEN
a_less then b <= TRUE ; -——a<D>mb
EXIT;
ELSE NULL;
END IF;
END LOOP; - 24 i=1iR [FILOOPIE f) 4k 41 L 3% K L

X



10.1 JFiEn]

10. 1.7 WAITEA]

WAIT; -— FH—MEARE
WAIT ON f553&; —— B FEAIRE
WAIT UNTIL ZRfRE; -— FE=FERHEX
WAIT FOR BfIAJFRIER;  -- BIYMIEAKRN, @NSFFER

KX/;%Z%[&



10.1 JFiEn]

10. 1.7 WAITiEH] []10-9)
SIGNAL s1,s2 : STD_LOGIC;

PROCESS
BEGIN

WAIT ON s1,s2 ;
END PROCESS ;

[ £110-10]

(a) WAIT_UNTILZ (b) WAIT_ONZ:fy

. LOOP

Wait until enable ="17; Wait on enable;
EXIT WHEN enable ="1";
END LOOP;

e

K ZoH




10.1 JFiEn]

10. 1.7 WAITEA]

WAIT UNTIL {&5=Value ; - (D
WAIT UNTIL {55 EVENT AND {&5=Value; - (2
WAIT UNTIL NOT {55 ”STABLE AND f55=Value; - (3

WAIT UNTIL clock ="1%;

WAIT UNTIL rising_edge(clock) ;

WAIT UNTIL NOT clock”STABLE AND clock ="17;
WAIT UNTIL clock ="1" AND clock’EVENT;

e

K ZoH



10.1 JiJ7iEA]

10. 1.7 WAITEA]

[ %]10-11]

PROCESS

BEGIN

WAIT UNTIL clk ="17;
ave <= a;

WAIT UNTIL clk ="17;
ave <= ave + a;

WAIT UNTIL clk ="17;
ave <= ave + a;

WAIT UNTIL clk ="17;
ave <= (ave + a)/4 ,
END PROCESS ;

I(X%%ﬁ%§



10.1 JiJ7iEA]

10. 1.7 WAITEA]

[5]10-12])

PROCESS

BEGIN

rst loop - LOOP
WAIT UNTIL clock ="1" AND clock’EVENT; -- Z£N#ES
NEXT rst _loop WHEN (rst="1"); -- RNEfFSrst
X <= a -- EBRAMES, BITIREEAE
WAIT UNTIL clock ="1" AND clock’ EVENT; -- &EfiiteES
NEXT rst _loop When (rst="1"); -- KRB AfESrst
y <= b -- EBRAEYS, BUTRERE

END LOOP rst _loop ;
END PROCESS;

I(X5§ Yk



[ 15110-13)

LIBRARY IEEE;
USE IEEE.STD LOGIC 1164 _ALL;
ENTITY shifter IS
PORT ( data : IN STD LOGIC VECTOR (7 DOWNTO 0);

END shifter;

shift_left: IN STD_LOGIC;

shift_right: IN STD LOGIC;

clk: IN STD LOGIC;

reset - IN STD LOGIC;

mode : IN STD_LOGIC VECTOR (1 DOWNTO 0);

qout : BUFFER STD LOGIC _VECTOR (7 DOWNTO 0O) );

ARCHITECTURE behave OF shifter IS
SIGNAL enable: STD _LOGIC;

BEGIN
PROCESS
BEGIN
WAIT UNTI

L (RISING_EDGE(clk) ); —-SERF R P B

IF (reset = "1") THEN gqout <= "00000000";

ELSE  CASE mode 1S
WHEN "01" => qout<=shift_right & gout(7 DOWNTO 1);--£#
WHEN ''10" => qout<=qout(6 DOWNTO 0) & shift_left; --E#
WHEN ""11" => qout <= data; —— FHATInEL
WHEN OTHERS => NULL;
END CASE;
END IF;

END PROCESS;

END behave;



10.1 JiJ7iEA]

10. 1.8 FRFEAHEAR

1. E 4244 A R4 [([ﬁg%%g:> ]i?i@ﬁﬁ
{, [Ez4a=>1%SKEA)) ]

[ 10-14)
PACKAGE data_types IS -- ENXERFE
SUBTYPE data_element 1S INTEGER RANGE O TO 3 ; -- ENZiEHA

TYPE data _array 1S ARRAY (1 TO 3) OF data _element;
END data types:;
USE WORK.data_types.ALL; —-#THLDL L&V 7ESH TI/EEMEFEdata_types
ENTITY sort 1S
PORT ( in_array : IN data array ;
out _array : OUT data array);
END sort;
ARCHITECTURE exmp OF sort IS
BEGIN GE IO



PROCESS (in_array) —— HEREJTEE, #data types AR 5
PROCEDURE swap(data : INOUT data_array;

-- swapHJEZ4 Hdata. low. high

low, high : IN INTEGER ) IS
VARIABLE temp : data _element ;
BEGIN —— JHRRIR AT R K2 B T AE
IF (data(low) > data(high)) THEN -- K:ili%dsE
temp := data(low) ;
data(low) := dataChigh);
data(Chigh) = temp ;
END IF ;

END swap ; —- dFEswapE X &K
VARIABLE my array : data_array ; —-— AW ENZEmy array
BEGIN -- HEEITIR

my array := in_array ; -— KNEEANTE

swap(my_array, 1, 2);
-- my_array. 1. 220N Fdata. low, highE’J;’:?“%

swap(my_array, 2, 3); - MEXRBYEAAH, F2. HILEXHK
swap(my_array, 1, 2); - MERBERA, 1. F2uRHRTH

out_array <= my_array ;
END Process ;
END exmp ;

KX/%/Z%%?



[%]10-15]
ENTITY sort4 is
GENERIC (top : INTEGER :=3);
PORT (a, b, ¢, d - IN BIT_VECTOR (O TO top);
ra, rb, rc, rd : OUT BIT_VECTOR (O TO top));
END sort4;
ARCHITECTURE muxes OF sort4 IS
PROCEDURE sort2(x, y : INOUT BIT_VECTOR (0O TO top)) 1is
VARIABLE tmp : BIT _VECTOR (0O TO top);
BEGIN
IF Xx >y THEN tmp = X; X I=Yy; y I= tmp;
END IF;
END sort2;
BEGIN
PROCESS (a, b, c, d)
VARIABLE va, vb, vc, vd : BIT_VECTOR(O TO top);
BEGIN
va :=a; Vvb :=Db; vc :=c; vd :=d;
sort2(va, vc);
sort2(vb, vd);
sort2(va, vb);
sort2(vc, vd);
sort2(vb, vc);
ra <= va; rb <= vb; rc <= vc; rd <= vd;
END PROCESS;
END muxes;

2. &#A A Kx/g@va»fwx



10.1 i viEH]

.

RETURN FiAi; -- FEREAKRX

[5]10-16]
PROCEDURE rs (SIGNAL s , r : 1IN STD_LOGIC ;
SIGNAL g , ng - INOUT STD LOGIC) IS
BEGIN
IF ( s ="1" AND r ="1") THEN
REPORT "Forbidden state : s and r are quual to "1"";
RETURN ;
ELSE
q <= s AND ngq AFTER 5 ns ;
ng <= s AND g AFTER 5 ns ;
END IF ;

END PROCEDURE rs ; K



10.1 JFiEn]

[ %]10-17]
FUNCTION opt (a, b, opr :STD LOGIC) RETURN STD LOGIC IS

BEGIN
IF (opr ="1") THEN RETURN (a AND b):
ELSE RETURN (a OR b) :
END IF :
END FUNCTION opt ;

10.1. 10 =#AEIEHA
CASE Opcode 1S
WHEN 001" => +tmp := rega AND regb ;
WHEN 101" => tmp := rega OR regb ;
WHEN *"110"™ => +tmp := NOT rega ;
WHEN OTHERS => NULL ;
END CASE ; KX/%/*U[




10.2 FFA4TEA]

¥ 1715 5 R {EE fJ(Concurrent Signal Assignments).

» R iEA)(Process Statements).

» HLiEf](Block Statements).

¥ FME S IRAEE 1) (Selected Signal Assignments).

¥ JToHFI4kEA) (Component Instantiations), Hh A iEREEEEA].
» 45 f) (Generate Statements).

¥ TR FEEA) (Concurrent Procedure Calls).
ARCHITECTURE 4itfk4 OF Scfk% IS

Ui B TE A
BEGIN
HATER]

END ARCHITECTURE #5#)4k4 KX/)?@ZW&




10.2 FFA4TEA]

10.2.1 4715 5 R{E1EH]
1. 4 %45 T W 1h3 &
TRAE H#r <= Tz

ARCHITECTURE curt OF bcl IS
SIGNAL s1, e, f, g, h - STD _LOGIC ;
BEGIN
outputl <= a AND b ;
output2 <= c + d ;
g <=eOR T ;
h <= e XOR T ;
sl <=g9 ;
END ARCHITECTURE curt;

e

K ZoH



10.2 FFA4TEA]

102.1 FHAT% SR

2. 212 = heE g | WEHWE <= FRIAX WHEN A% ELSE
FiZA, WHEN TR{ES4F ELSE

Rk ;
[110-18]
ENTITY mux IS
PORT ( a,b,c - IN BIT ;
pl,p2 - IN BIT ;
y4 - OUT BIT );
END;
ARCHITECTURE behv OF mux 1S
BEGIN

Zz <= a WHEN p1 = "1" ELSE
b WHEN p2 = "1 ELSE

c 3 AT
END: k(%ﬁgb##ﬁf



10.2 FATIEA]

10.2.1 I4T(E SIR{HIE A
WOV EY

o S LUT 5151
S LUT 0415 2
L)
h? = :13 12
E} n Cy [ @ ; 2
My 12 — . i =

= I o | |
P = z 2 [

s
K110-1 #110-18/IRTLHLER K (Synplify4: K, SEEHE




10.2 FFA4TEA]

10.2.1 FH47(E S IRETER]

II\'

3. A& FRIAE G

0

WITH 1EFERIEAX SELECT
REHRE S <= FiXX WHEN EH(EH
FIERX WHEN 2EH1E

F1E, WHEN ZEFH(E;

KX/;%Z%[&



[ 1110-19]

LIBRARY IEEE;

USE IEEE.STD LOGIC 1164 _ALL;

USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY decoder 1S

PORT ( a, b, c : IN STD_LOGIC;
datal, data2 : IN STD LOGIC;
dataout - OUT STD _LOGIC );

END decoder;
ARCHITECTURE concunt OF decoder 1S
SIGNAL instruction : STD LOGIC VECTOR(2 DOWNTO
BEGIN
Instruction <=c¢ & b & a ;
WITH 1nstruction SELECT
dataout <= datal AND data?2 WHEN "'000" ,
datal OR data2 WHEN "001" ,
datal NAND data2 WHEN "010" ,
datal NOR data2 WHEN "011" ,
datal XOR data2 WHEN "100" ,
datal XNOR data2 WHEN "101" ,
"Z" WHEN OTHERS ;
END concunt;



10.2 FFA4TEA]

10.2.1 4715 5 R(E1EH]
3. AL FTHMAE G

WITH selt SELECT
muxout <= a WHEN O]1 , -- 081
b WHEN 2 TO 5 , —-- 283, B{4EL5
c WHEN 6 ,
d WHEN / ,
“Z" WHEN OTHERS ;

KX/%Z%[&



10.2 FFA4TEA]

10.2.2 HuEA] 454

BLOCK #&A) Kk #& 2 U T
kRS - BLOCK [(REPFEER)]
B 1 B
K& Ui A
BEGIN
HATIEHA]
END BLOCK Hitn5 ;

KX/;%Z%[&



[ 5110-20]

ENTITY gat 1S

GENERIC(I _time : TIME ; s time : TIME ) ; -- (¥E#) FKERH
PORT (bl, b2, b3 : INOUT BIT) ; —— gittka R 0 e X

END ENTITY gat ;
ARCHITECTURE func OF gat IS

SIGNAL al : BIT ; -- G2 RES ale X
BEGIN

BIkl : BLOCK -— e X, Bbr5aEbIK]
GENERIC (gbl, gb2 : Time) ; -— BMHPHREHRESE
GENERIC MAP (gbl => I _time,gb2 => s time); -- FEIEOSERE
PORT (pb : IN BIT; pb2 : INOUT BIT ); -- ¥H&#H)REmaEX
PORT MAP (pbl => b1, pb2 => al ) ; -— Hebithg D& UL
CONSTANT delay : Time := 1 ms ; —— REE e X
SIGNAL s1 : BIT ; -- REESENX
BEGIN

sl <= pbl AFTER delay ;
pb2 <= sl1 AFTER gbl, bl AFTER gb2 ;
END BLOCK blk1l ;

END ARCHITECTURE func ;

e

K ZoH



10.2 FFA4TEA]

10.2.2 HuEA] 454
[ #]10-21]

bl : BLOCK
SIGNAL sl1: BIT ;
BEGIN
S1 <= a AND b ;
b2 : BLOCK
SIGNAL s2: BIT ;
BEGIN
s2 <= ¢ AND d ;
b3 : BLOCK
BEGIN
/Z <= Ss2 ;
END BLOCK b3 ;
END BLOCK b2 ;
y <= sl ;
END BLOCK bl ;
Kxﬁ@ﬁﬁlﬁf




[ #110-22]
LIBRARY I1EEE;
USE IEEE. std logic 1164 _ALL;
ENTITY f _adder 1S
PORT ( ain, bin , cin : IN std logic;
sum, cout : OUT std logic );
END f _adder;
ARCHITECTURE e _ad OF ¥ adder IS
SIGNAL sol, col, co2 : std logic;

BEGIN
h_adderl : BLOCK - natul
BEGIN
PROCESS( ain,bin )
BEGIN

sol1<=NOT(ain XOR (NOT bin)); col<= ain AND bin;
END PROCESS;
END BLOCK h_adderl;

h_adder2: BLOCK -} n#Fu2
SIGNAL so2 : std _logic;
BEGIN

so2 <= NOT(sol XOR (NOT cin)) ; co2<=s0l and cin ; sum<=so02;
END BLOCK h_adder2;
or2 : BLOCK —-8k[Ju3
BEGIN
PROCESS (co2, col)
BEGIN
cout<= co2 OR co1l;
END PROCESS;
END BLOCK or2; Y-y
END e ad; KX




10.2 FFA4TEA]

10.2.2 HiEm) S5

" ) Be) I S SO

h_adder1.so h_adder? so? SLIM

CIn

N ]
I s T e [T

coZ Cot

0]

£10-2 $110-22KIRTLH K (SynplifyZés) K R
X




10.2 FFA4TEA]

10.2.3 AT IER]
HEZCBESER);

~,

[ 5110-23]

PROCEDURE adder(SIGNAL a, b :IN STD LOGIC ; --d#4 kadder
SIGNAL sum : OUT STD_LOGIC );

adder(al, bl, suml) ; -— TR A

- 7Et, al. bl. sumlBA4rHI%TN Fa. by sum

PROCESS( c1, c2) ; -— HREERPAT

BEGIN

Adder(cl, c2, sl1) ; -— WiFE IR, Elkcl. c2. s1BI k455t
END PROCESS ; - MTa. by sum®pXfz 24

KX/%Z%[&



10.2 FFA4TEA]

10.2.3 AT RER]

[ %110-24]
PROCEDURE check(SIGNAL a : IN STD LOGIC_VECTOR; —— TEVHAR
SIGNAL error : OUT BOOLEAN ) 1S -- HEAMR
VARIABLE found_one : BOOLEAN := FALSE ; -— WRHIGGHE
BEGIN
FOR i IN a"RANGE LOOP -— MR Eal i E KA TR AT IEA
IF a(i) = "1 THEN —— KMathH 1"
IF found_one THEN —- #found_oneHTRUE, MIFEHEILT —LLEK=1"
ERROR <= TRUE: — RWT—ALIER=1", 4Ffound_onelTRUE
RETURN; -- HRIE
END IF;
Found one := TRUE; -- ffaf'@kRKWT—/"1-
End IF;
End LOOP; -— Fillar ) EHARAL

error <= NOT found_one; -- WMEREHFMLM"1" #HEI, error K4 ETRUE
END PROCEDURE check; :

KX/;%/ZW#



10.2 FFA4TEA]

10.2.3 AT IR ER]

CHBLK: BLOCK
SIGNAL sl1: STD LOGIC VECTOR (O TO 0); -- MR AAR®EMMER T
SIGNAL s2: STD LOGIC_VECTOR (0 TO 1);
SIGNAL s3: STD LOGIC_VECTOR (0 TO 2);
SIGNAL s4: STD LOGIC_VECTOR (0 TO 3);
SIGNAL el, e2, e3, e4: Boolean;

BEGIN

Check (sl1, el); -- HMTEERAH, RESHL N s, el
Check (s2, e2); -- HTIERH, REKSHLNs2, e2
Check (s3, e3); -—- HMTERERAH, REKSHLHs3. e3
Check (s4, e4); -- HMTEREAAH, KEKSHLNs4. ed
END BLOCK;

KX/;%/ZW#



10.2 FATIER)

10.2.4 JoiEHilfbTER]

COMPONENT Jof4 1S
GENERIC (CEER);
PORT (i H4%K);

END COMPONENT {4

Bitk4 : JofE4 PORT MAP(
[ 1 44 =>] &R 4,

) s

-— JuffRE XER]

-— JuFBIAGIER]

KX/;%Z%[&



10.2 FFA4TEA]

10.2.5 A iEA)
[t75: ] FOR 7@¥Z&E IN BUHTEE GENERATE
i B
BEGIN
HATEA]
END GENERATE [#5%5] ;
[#5: 1 IF 4{GENERATE
i B
Begin
HATEA]
END GENERATE [#5%5] ; K



10.2 FFA4TEA]

10.2.5 “ERGEA]
xKixx TO  Fi_X ; -- #gHI, Wl TO 5
FK1X, DOWNTO FiAz( ; -- @G0, @15 DOWNTO 1

[ 5110-25]

COMPONENT comp
PORT (x : IN STD LOGIC ;
y - OUT STD LOGIC );
END COMPONENT ;
SIGNAL a :STD LOGIC VECTOR(O TO 7);
SIGNAL b :STD LOGIC _VECTOR(O TO 7);

gen - FOR 1 IN a’RANGE GENERATE
ul: comp PORT MA (x=>a(i), y=>b(1));
END GENERATE gen,

KX/%Z%[&



10.2 FHATHRR]

10.2.5 A HiESA]

COMP

a[0] INPUT  OUTPUT b[0] »
COMP

a[1] INPUT  OUTPUT b[1] ~
COMP

a[7] INPUT  OUTPUT b[7]

K10-3 2R piE ) = AL 8N AH [R] ) B B A B KX/%/Z:W&



10.2 FFA4TEA]

10.2.5 A HiESA]

[110-26]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY Latch IS
PORT( D, ENA : IN STD_LOGIC;
Q : OUT STD_LOGIC );
END ENTITY Latch ;
ARCHITECTURE one OF Latch IS
SIGNAL sig _save : STD_LOGIC;
BEGIN
PROCESS (D, ENA)
BEGIN
IF ENA = "1 THEN sig_save <= D ; END IF ;
Q <= sig_save ;
END PROCESS ; —
END ARCHITECTURE one; KR




[$]10-27])
LIBRARY I1EEE;
USE IEEE.STD _LOGIC_ 1164 .ALL;
ENTITY SN74373 1S
PORT (D : IN STD_LOGIC_VECTOR( 8 DOWNTO 1 );
OEN ,G - IN STD _LOGIC;
Q - OUT STD_LOGIC_VECTOR(8 DOWNTO 1));
END ENTITY SN74373;
ARCHITECTURE two OF SN74373 1S
SIGNAL sigvec _save : STD_LOGIC_VECTOR(8 DOWNTO 1);
BEGIN
PROCESS(D, OEN, G , sigvec_save)
BEGIN
IF OEN = "0" THEN Q <= sigvec_save; ELSE Q <= "Zz7z77777'; END IF;
IF G = "1 THEN Sigvec save <= D; END IF;
END PROCESS;
END ARCHITECTURE two;
ARCHITECTURE one OF SN74373 1S
COMPONENT Latch
PORT ( D, ENA : IN STD_LOGIC;
Q - OUT STD_LOGIC );
END COMPONENT;
SIGNAL sig_mid : STD_LOGIC_VECTOR( 8 DOWNTO 1 );
BEGIN
GeLatch - FOR iNum IN 1 TO 8 GENERATE
Latchx : Latch PORT MAP(D(iNum),G,sig_mid(iNum));
END GENERATE;
Q <= sig_mid WHEN OEN = "0" ELSE
“Z7777777";  --FOEN=1Kf, Q(8)~Q(1)HREERMEZE
END ARCHITECTURE one;



[ %110-28]

LIBRARY IEEE;

USE IEEE.STD LOGIC 1164 _ALL;

ENTITY d_ffF IS

PORT ( d, clk s : IN STD_LOGIC ;
q - OUT STD LOGIC ;
ng - OUT STD LOGIC );

END ENTITY d_fF;

ARCHITECTURE a rs ff OF d _ff IS

BEGIN
bin p rs fFf - PROCESS(CLK S)
BEGIN
IF clk_ s = "1° AND clk sS"EVENT THEN g <= d; ngq <= NOT d;
END IF;

END PROCESS;
END ARCHITECTURE a_rs_ ff;
LIBRARY IEEE;
USE 1EEE.STD LOGIC 1164 .ALL;
ENTITY cnt _bin n 1s
GENERIC (n : INTEGER := 6);
PORT (g : OUT STD LOGIC VECTOR (O TO n-1);
in.1 : IN STD LOGIC );
END ENTITY cnt_bin_n; (BT



ARCHITECTURE behv OF cnt_bin n IS
COMPONENT d_ff
PORT(d, clk s - IN STD LOGIC;
Q, NQ - OUT STD LOGIC);
END COMPONENT d_fT;

SIGNAL s : STD_LOGIC_VECTOR(O TO n);
BEGIN

s(0) <= in_1;
g1 : FOR 1 IN O TO n-1 GENERATE
dff - d_fFf PORT MAP (s(i+1), s(1), q(i1), s(i+l));
END GENERATE;
END ARCHITECTURE behv;

e
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10.2 FFA4TEA]

10.2.6 REPORTiEA]

[ 1%110-29]
LIBRARY I1EEE;
USE IEEE.std_logic 1164 _ALL;
ENTITY RSFF2 1S
PORT ( S, R - IN std logic;
Q, QF - OUT std logic );
END RSFF2;
ARCHITECTURE BHV OF RSFF2 1S
BEGIN
P1: PROCESS(S,R)
VARIABLE D : std _logic;
BEGIN
IFR="1" and S = "1° THEN
REPORT "™ BOTH R AND S IS "1""; --#EHERFE

ELSIF R = "1" and S = "0 THEN D := "0";
ELSIF R = 0" and S = "1 THEN D := "1" ;
END 1F;

Q <= D; QF <= NOT Dj;

END PROCESS; ,
KX/;%/Z%%?

END BHV;




10.2 FFA4TEA]

10.2.7 Wi giEn]

ASSERT< S R IE R

REPORT< Hi 481 B>
SEVERITY<4&&RZKA> ;

#R10-1 HiE U RFH

Note CER) &G HEEREE, TTLLEE R F
Warning (&%) HEMEEE, TTLUEE YR
Error (4%i%) HREHERFE, BiEHRiE
Failure (ZM0 REHEREE, EiEmiE
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10.2 FFA4TEA]

10.2.7 Wr=1iEn]
1. )i A &t 5 1% 4]

[ #110-30]
P1: PROCESS(S,R)
VARIABLE D : std logic;

BEGIN

ASSERT not (R="1"and S="1°7)
REPORT "both R and S equal to " 1 *"

SEVERITY Error;
IF R="1" and S = "0 THEN D := "0";
ELSIF R = "0 and S = "1 THEN D = "1" ;
END IF;
Q <= D; QF <= NOT D;
END PROCESS;

K ZoH




2. #1715 & 4
[ 110-31]
LIBRARY IEEE;
USE IEEE.std logic 1164 _ALL;
ENTITY RSFF2 1S
PORT(S, R - IN std logic;
Q,QF - OUT std logic);
END RSFF2;
ARCHITECTURE BHV OF RSFF2 IS
BEGIN
PROCESS(R,S)
BEGIN
ASSERT not (R="1"and S="1%)
REPORT "both R and S equal to " 1 *"
SEVERITY Error;
END PROCESS;
PROCESS(R, S)
VARIABLE D : std logic = "0%;
BEGIN
IF R="1" and S="0" THEN
ELSIF R="0" and S="1" THEN
Q <=D ; QF <= NOT D ;
END PROCESS;
END ;

.O.;

D :
D "1%; END IF;



10.3 iR S E LiEA]

65 £ 5%
(NOT clock’STABLE AND clock ="1%)
(clock’EVENT AND clock ='1")

2. B # R A£G
SIGNAL rangel : IN STD_LOGIC_VECTOR (0 TO 7) ;

FOR 1 IN rangel®RANGE LOOP

I(x@ﬁﬁ%§



10.3 JMHdmid 5 e g )

3. %ML ENK

PROCESS (clock, a, b);
TYPE obj 1S ARRAY (0O TO 15) OF BIT ;
SIGNAL elel, ele2, ele3, ele4 - INTEGER ;
BEGIN
elel <= objJ’RIGNT ;
ele2 <= obj’LEFT ;
ele3 <= obj’HIGH ;
eled <= obj’LOW ;
Kxﬁéﬂ?f#ﬁf



[ %110-32]
LIBRARY I1EEE;--PARITY GENERATOR
USE IEEE.STD LOGIC 1164 _ALL;
ENTITY parity 1S
GENERIC (bus size : INTEGER := 8 );
PORT (input bus : IN STD _LOGIC VECTOR(bus size-1 DOWNTO 0);
even_numbits, odd numbits : OUT STD LOGIC ) ;
END parity ;
ARCHITECTURE behave OF parity IS
BEGIN
PROCESS (input_bus)
VARIABLE temp: STD LOGIC;
BEGIN
temp = "0F;
FOR 1 IN 1nput _bus"LOW TO i1nput bus®"HIGH LOOP
temp = temp XOR input bus( 1 ) ;
END LOOP ;
odd numbits <= temp ;
even_numbits <= NOT temp;
END PROCESS;
END behave;

e
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10.3 JMHdmid 5 e g )

4. # 40 % H4'LENGTH

TYPE arryl ARRAY (O TO 7) OF BIT ;
VARIABLE wth: INTEGER;

wthl: =arryl’LENGTH; -- wthl = 8

K)(/%ﬁﬂﬁf
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10.3 JMHdmid 5 e g )

S. AP 2L &4

ATTRIBUTE B4 - HdER#;
ATTRIBUTE EIE4 OF N& 4 : X%BEAIS (H;

LIBRARY synplify;
USE synplicity.attributes.all;

I(x@ﬁﬁ%§



S. AP 2L &M
L IBRARY IEEE;
USE IEEE._STD_LOGIC_1164_ALL;
ENTITY cntbuf IS
PORT( Dir: IN STD_LOGIC;
Clk,Clr,OE: IN STD_LOGIC;
A,B: INOUT STD_LOGIC _VECTOR (O to 1);
Q: INOUT STD_LOGIC_VECTOR (3 downto 0) );
ATTRIBUTE PINNUM = STRING;
ATTRIBUTE PINNUM OF Clk: signal i1s "1";
ATTRIBUTE PINNUM OF Clr: signal 1s "2";
ATTRIBUTE PINNUM OF Dir: signal i1s "3";
ATTRIBUTE PINNUM OF OE: signal i1s "11";
ATTRIBUTE PINNUM OF Q: signal i1s "17,16,15,14";

END cntbuf;
SR
Kx™**
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10-5. FiIdVHDLARIEB & 45 R &F LMk 28 BUA7 28 2

FErL:
architecture rtl of ex 1s
signal a, b: std_logic_vector(3 downto 0);

begin
process(clk)
begin
iITf clk = "1 and clk"event then
iIT q(3) /7= "1" then q <= a + b;
end 1f;
end 1T;
end process;
end rtl;

l(xﬁﬁﬁﬁﬁ%
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10-5. FiIAVHDLARIE I ZE G G REH LMl x 25 BUi7 25 2

FEF2:
architecture rtl of ex is
signal a, b: std_logic_vector(3 downto 0);
begin
process(clk)
variable int: std_logic_vector(3 downto 0);
begin
if clk ='1" and clk'event then
ifint(3) /="1"then int:=a+Db;q<=int;
end if;
end if;
end process;
end rtl;

e
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10-5. FiIAVHDLARIE I ZE G G REH LMl x 25 BUi7 25 2

PR3
architecture rtl of ex is
signal a, b, c, d, e: std_logic_vector(3 downto 0);
begin
process(c, d, e, en)
begin
ifen="1" then a<=c; b<=d;
else a<=e;
end if;
end process;
end rtl;

KX/;%Z%[&
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10-6. tLECASEEA) 5WITH _SELECTiEA], AR ECAIHIRE A
10-7. B LA T R B # WWHEN_ELSEEA):

PROCESS (a, b, c, d)
BEGIN
IF a= "0" AND b="1" THEN nextl <= ""1101" ;
ELSIF a="0" THEN nextl <= d ;
ELSIF b="1" THEN nextl <= c ;
ELSE
Nextl <= "1011" ;
END IF;
END PROCESS;

l(xﬁﬁﬁﬁﬁ%
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10-8. S LA F R AR, B — B S B ? 5 e AT TR FL K

FEFPL:
L1BRARY IEEE;
USE I1EEE.STD_LOGIC_1164_ALL;
ENTITY EXAP IS PORT ( clk,a,b - IN STD_LOGIC;
y - OUT STD_LOGIC );
END EXAP ;
ARCHITECTURE behav OF EXAP 1S
SIGNAL x : STD_LOGIC;
BEGIN
PROCESS
BEGIN
WAIT UNTIL CLK ="1" ;
X <= "07%; y <= "0%;
IF a = b THEN X <= "1°%;

END IF;

IF x="1" THEN y <= "1 ;

END IF ;

END PROCESS  ; K SEEHH
X

END behav;




3 A

10-8. S LA F R AR, B — B S B ? 5 e AT TR FL K

FEF2:
L1BRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY EXAP IS PORT ( clk,a,b - IN STD_LOGIC;
y - OUT STD_LOGIC );

END EXAP ;

ARCHITECTURE behav OF EXAP IS

BEGIN

PROCESS

VARIABLE x : STD_LOGIC;

BEGIN

WAIT UNTIL CLK ="1% ;

X = "0°%; y <= "0°;
IFa=DbTHEN x = "1%;

END IF;

IF x="1" THEN y <= "1° ;

END IF ;
END PROCESS ; EDRLEE
END behav; B(X
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[ %110-33]
LIBRARY IEEE; -— SN A E A
USE IEEE.STD LOGIC 1164 .ALL;
ENTITY SREG8B 1S
PORT ( CLK, LOAD : IN STD LOGIC;
DIN : IN STD LOGIC VECTOR(7 DOWNTO 0);
QB : OUT STD _LOGIC );
END SREGS8B:
ARCHITECTURE behav OF SREGSB IS
SIGNAL REG8 : STD _LOGIC VECTOR(7 DOWNTO 0);
BEGIN
PROCESS (CLK, LOAD)
BEGIN
IF CLK"EVENT AND CLK = "1 THEN
IF LOAD = "1" THEN REG8 <= DIN:
ELSE REG8(6 DOWNTO 0) <= REG8(7 DOWNTO 1);
END IF;
END IF;
END PROCESS:
QB <= REG8(0); —— T &AL
END behav;



[ %110-34]
LIBRARY IEEE; s 4 V1D
USE IEEE.STD LOGIC 1164 _ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY ADDERSB 1S
PORT ( CIN : IN STD LOGIC;
A , B - IN STD _LOGIC_ VECTOR(7 DOWNTO 0);
S : OUT STD _LOGIC_VECTOR(7 DOWNTO 0);
COUT : OUT STD_LOGIC );
END ADDERSB:;
ARCHITECTURE behav OF ADDER8B 1S
SIGNAL SINT, AA,BB : STD LOGIC_VECTOR(8 DOWNTO 0);
BEGIN
AA<="0"&A;BB<="0"&B; SINT<=AA+BB+CIN;S<=SINT(7 DOWNTO O0);
COUT<=SINT(8);
END behav;

I(X%%ﬁ%§



[ 110-35]
LIBRARY I1EEE: --1f73fej:as
USE I1EEE.STD LOGIC 1164 .ALL;
ENTITY ANDARITH IS -— EHES[ I
PORT ( ABIN : IN STD LOGIC;
DIN : IN STD LOGIC VECTOR(7 DOWNTO 0);
DOUT : OUT STD LOGIC_VECTOR(7 DOWNTO 0) ):
END ANDARITH:
ARCHITECTURE behav OF ANDARITH IS

BEGIN
PROCESS(ABIN, DIN)
BEGIN
FOR 1 IN O TO 7 LOOP —— 83, RSN 51N EE
DOUT(1) <= DIN(1) AND ABIN;
END LOOP;
END PROCESS;
END behav:

KX/%/Z%%?



[ 5]10-36]
LIBRARY IEEE; -- 160 B AE B A B A7 o
USE IEEE.STD LOGIC 1164.ALL;
LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY REG16B IS -- 16f 7 B A7 2%
PORT (CLK, CLR : IN STD_LOGIC;
D:INSTD LOGIC VECTOR(8 DOWNTO 0);
Q: OUT STD_LOGIC_VECTOR(15 DOWNTO 0));
END REG16B;
ARCHITECTURE behav OF REG16B IS
SIGNAL R16S : STD_LOGIC_VECTOR(15 DOWNTO 0);
BEGIN
PROCESS(CLK, CLR)
BEGIN
IF CLR="1' THEN R16S<=""0000000000000000"";-- i £ 2|3k i, SBifFHMN{E, HAEBIESH
ELSIF CLK'EVENT AND CLK="1' THEN

R16S(6 DOWNTO 0) <=R16S(7 DOWNTO 1);  --A#{&8fr
R16S(15 DOWNTO 7) <= D; P 2PN E = A
END IF;
END PROCESS;
Q <= R16S;

END behav;



[ 5110-37]
END behav;
LIBRARY IEEE;
USE IEEE.STD LOGIC 1164 _ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY ARICTL 1S
PORT (CLK, START : IN STD LOGIC;
CLKOUT,RSTALL : OUT STD LOGIC );
END ARICTL;
ARCHITECTURE behav OF ARICTL 1S
SIGNAL CNT4B : STD LOGIC VECTOR(3 DOWNTO 0);
BEGIN
PROCESS(CLK, START)
BEGIN
RSTALL <= START;
IF START = "1 THEN CNT4B <= ""0000';
ELSIF CLK*EVENT AND CLK ="1" THEN
IF CNT4B < 8 THEN CNT4B <= CNT4B + 1; END IF;
END IF;
END PROCESS;
PROCESS(CLK, CNT4B, START)
BEGIN
IF START = "0" THEN
IF CNT4B < 8 THEN CLKOUT <= CLK;
ELSE CLKOUT <= "0"; END IF;
ELSE CLKOUT <= CLK; END IF;
END PROCESS;
END behav;



[ 1110-38]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164_.ALL;
use ieee.std logic unsigned.all;
ENTITY MULTI8X8 IS -- BfRIESTNE KT
PORT ( CLKK,START : IN STD_LOGIC;
A, B : IN STD_LOGIC VECTOR(7 DOWNTO 0);
DOUT : OUT STD_LOGIC_VECTOR(15 DOWNTO 0) );
END MULTI8X8;
ARCHITECTURE struc OF MULTI8X8 1S
COMPONENT ARICTL
PORT ( CLK, START : IN STD_LOGIC;
CLKOUT, RSTALL : OUT STD_LOGIC );
END COMPONENT ;
COMPONENT ANDARITH
PORT ( ABIN : IN STD LOGIC;
DIN - IN STD_LOGIC_VECTOR(7 DOWNTO 0);
DOUT : OUT STD_LOGIC_VECTOR(7 DOWNTO 0) );
END COMPONENT ;
COMPONENT ADDERS8B
PORT (CIN : IN STD LOGIC;
A, B - IN STD_LOGIC_VECTOR(7 DOWNTO 0);
S - OUT STD_LOGIC_VECTOR(7 DOWNTO 0O);
COUT : OUT STD_LOGIC );
END COMPONENT ;
COMPONENT SREGS8B
PORT ( CLK, LOAD : IN STD LOGIC;
(FET IO



DIN - IN STD_LOGIC_VECTOR(7 DOWNTO 0);

QB : OUT STD_LOGIC );
END COMPONENT:

COMPONENT REG16B
PORT ( CLK, CLR : IN STD LOGIC;
D : IN STD_LOGIC_VECTOR(8 DOWNTO 0);
Q : OUT STD LOGIC_VECTOR(15 DOWNTO 0) ):
END COMPONENT
SIGNAL GNDINT, INTCLK, RSTALL, NEWSTART, QB : STD LOGIC;
SIGNAL ANDSD : STD LOGIC_VECTOR(7 DOWNTO 0);
SIGNAL DTBIN : STD _LOGIC_VECTOR(8 DOWNTO 0);
SIGNAL DTBOUT : STD_LOGIC_VECTOR(15 DOWNTO 0);:

BEGIN

DOUT <= DTBOUT;  GNDINT <= "0";
PROCESS(CLKK , START)
BEGIN

IF START="1" THEN NEWSTART<="1"%;
ELSIF CLKK="0" THEN NEWSTART<="0"; END IF;
END PROCESS;

UL : ARICTL PORT MAP(CLK=>CLKK,START=>NEWSTART, CLKOUT=>INTCLK,
RSTALL=>RSTALL);
U2 : SREGS8B PORT MAP(CLK=>INTCLK, LOAD=>RSTALL, DIN=>B, QB=>QB );:
U3 : ANDARITH PORT MAP(ABIN => QB, DIN => A,DOUT => ANDSD):
U4 - ADDERS8B PORT MAP(CIN => GNDINT, A=>DTBOUT(15 DOWNTO 8), B=>ANDSD,
S => DTBIN(7 DOWNTO 0), COUT => DTBIN(8) ):

U5 - REG16B PORT MAP(CLK=>INTCLK, CLR=>RSTALL, D=>DTBIN, Q=>DTBOUT );
END struc;
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[ %110-39]
LIBRARY IEEE; --Z&f5 R MEITFPGAR TR
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY etester IS
PORT (BCLK : IN STD_LOGIC; --tr#ESZ b 15 5 clock2, 50MHZ
TCLK : IN STD_LOGIC; -4z 5
CLR: INSTD LOGIC; --iEZEMYIENES
CL : IN STD_LOGIC; --4SPUL A H H- I, CLATE [ 1#ES, H T3
- [E) 2 4 SPUL IR LI, CLOAMIIK B HIE 5
--C L5y BB~ Bl v B PP ik B8 10 4 C LM E S I, AR SRR
SPUL : IN STD_LOGIC; --JU A5 a5 ik 58 42
START : OUT STD_LOGIC;--&i5iHEkrE 55
EEND : OUT STD_LOGIC; -- Ff& B~ FAR 2| 5= H P I e s Bk B T H B4 R
SEL : INSTD _LOGIC_VECTOR(2 DOWNTO 0); --$#5 52 i 12 [7] 42 4l
DATA : OUT STD_LOGIC_VECTOR(7 DOWNTO 0)); --8/i7 ¥# i H4
END etester;
ARCHITECTURE behav OF etester IS
SIGNAL BZQ : STD_LOGIC VECTOR(31 DOWNTO 0); --br#fEit%ias
SIGNAL TSQ : STD_LOGIC_VECTOR(31 DOWNTO 0); --Jl#iit% 8%
SIGNAL ENA : STD_LOGIC; -V B fE BE
SIGNAL MA, CLK1, CLK2, CLK3:STD LOGIC;
SIGNAL Q1, Q2, Q3, BENA, PUL : STD LOGIC;
SIGNAL SS:STD LOGIC_VECTOR(1 DOWNTO 0);
BEGIN
START <= ENA ;
DATA <= BZQ(7 DOWNTO 0) WHEN SEL="000" ELSE -- SR T Bk fr far

(FE T IO



BZQ(15 DOWNTO 8) WHEN SEL="001" ELSE
BZQ(23 DOWNTO 16) WHEN SEL="010" ELSE
BZQ(31 DOWNTO 24) WHEN SEL=""011"" ELSE -- A2 155 5 e 8 fr i 1
TSQ(7 DOWNTO 0) WHEN SEL="100"" ELSE -~ $i Z& i+ ¥ {8 {8 o 6y H:
TSQ(15 DOWNTO 8) WHEN SEL=""101" ELSE
TSQ(23 DOWNTO 16) WHEN SEL="110" ELSE
TSQ(31 DOWNTO 24) WHEN SEL=""111"" ELSE -l #2550 (8 & = 8y Y
TSQ(31 DOWNTO 24) ;
BZH : PROCESS(BCLK, CLR) S v 29 < 7w o e v
BEGIN
IFCLR="1'"THEN BZQ <=(OTHERS=>'0");
ELSIF BCLK'EVENT AND BCLK ="'1"' THEN
IFBENA="1'THEN BZQ<=BZQ+1; END IF;

END IF;
END PROCESS;

TF : PROCESS(TCLK, CLR, ENA) RPN BRI AR, DIBTHEEs
BEGIN

IFCLR ="1'THEN TSQ <= (OTHERS=>'0");
ELSIF TCLK'EVENT AND TCLK ='1' THEN
IFENA="1'"THEN TSQ<=TSQ +1; END IF;
END IF;
END PROCESS;
PROCESS(TCLK,CLR)
BEGIN
IFCLR="1"THEN ENA<='0";
ELSIF TCLK'EVENT AND TCLK='1' THEN ENA <=CL ; END IF;
END PROCESS; (BT )



MA<=(TCLK AND CL) OR NOT(TCLK OR CL) ; --illfik 5% 2 %5
CLK1<=NOT MA ; CLK2<=MA AND Q1 ; CLK3<=NOT CLK2; SS<=Q2 & Q3;
DD1: PROCESS(CLK1,CLR)
BEGIN
IFCLR="1"THEN Ql1<='0";
ELSIF CLK1'EVENT AND CLK1 ='1' THEN Q1<="'1"; END IF;
END PROCESS;
DD2: PROCESS(CLK2,CLR)
BEGIN
IFCLR="1"THEN Q2<='0";
ELSIF CLK2'EVENT AND CLK2 ="1' THEN Q2<="'1"; END IF;
END PROCESS;
DD3: PROCESS(CLK3,CLR)
BEGIN
IFCLR="1"THEN Q3<='0";
ELSIF CLK3'EVENT AND CLK3="1'THEN Q3<="'1"; END IF;
END PROCESS;
PUL<="1' WHEN SS="10" ELSE --24SS="10"i}, PULE ¥, fiFtrrEitEesit3,

'0"; 28 i
EEND<='1' WHEN SS="11" ELSE --EEND A& B Fh}, FRIRIEETTE, HKHE PR EHEF
'0": -, RpTEEEG R, AN HETHE S P8t T

BENA<=ENA WHEN SPUL="1' ELSE--#r#ETTH s i £ REIZHIGE S, H[SPULNIE, Mz
PUL WHEN SPUL="0' ELSE--24SPUL O}, kA &5 H
PUL :

END behav;
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