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1.1
Clock
o ___ | L Ll LI L
Qa 1 I I_I
Qb
Qc
13 R e 2
}_ Qs S R| Q @
. 0/1 1/0 (nochange)
1 0 0 1
o 1 10
3 D)—— Qg 0 0 11
7.4, S
B
Clk %—<
Do
R ————
Tl

T Q LT Q

2 LT Q
100 MHz > 0 > U—‘>> 5}

50 MHz 25 MHz 12.5 MHz

womiiz [ [] l | L 1 L

o LT LI LI 1L

25 MIlz | | | |

12.5 MHz J I

0 ns 10 ns 20 ns 30 ns 40 ns 50 ns 60 ns 70 ns



S
D Q Q
R Do )
> Q Q
Clock
S R [Q(r+1)
00 Q1) — QF—
0 1 0 N
| 0
/.8.
J )
T Q Q
K _ _
> Q Q

Clock




7.10. LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY prob7-10 1S
PORT ( T, Resetn, Clock : IN STD_LOGIC :
Q : OUT STD-LOGIC ) ;
END prob7.10 ;

ARCHITECTURE Behavior OF prob7_10 1S
SIGNAL Qint : STD_LOGIC ;
BEGIN
PROCESS ( Resetn, Clock )
BEGIN
IF Resetn ="0" THEN
Qint<="0";
ELSIF Clock’ EVENT AND Clock = "1" THEN
IFT="1"THEN
Qint <= NOT Qint ;
ELSE
Qint <= Qint ;
END IF ;
END IF ;
END PROCESS ;
Q <=Qint:
END Behavior ;

7.11. LIBRARY ieee :
USE ieee.std_logic_1164.all ;

ENTITY prob7_11 IS
PORT ( J, K, Resetn, Clock : IN  STD_LOGIC ;
Q : OUT STD_LOGIC ) ;
END prob7_-11 ;

ARCHITECTURE Behavior OF prob7_11 IS
SIGNAL Qint : STD_LOGIC ;

BEGIN
PROCESS ( Resetn, Clock )
BEGIN
IF Resetn = 0" THEN

Qint<="0";
ELSIF Clock’EVENT AND Clock =*1" THEN
Qint <= (J AND NOT Qint ) OR ( NOT K AND Qint ) :
END IF ;
END PROCESS ;
Q <= Qint;
END Behavior ;
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7.16. Up/down
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7.21 LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
USE ieee.std_logic_unsigned.all ;
ENTITY prob7.21 IS
PORT ( R : IN STD_LOGIC_VECTOR(23 DOWNTO 0) ;
Clock, Resetn, L, U : IN STD_LOGIC ;
Q : BUFFER STD_LOGIC_VECTOR(23 DOWNTO 0) ) ;

END prob7.21 ;

ARCHITECTURE Behavior OF prob7_21 IS
BEGIN
PROCESS ( Clock, Resetn )
BEGIN
IF Resetn = "0" THEN
Q <=(OTHERS == "0");
ELSIF Clock’EVENT AND Clock = '1" THEN
I[FL="1"THEN

Q==R;
ELSIF U="1"THEN

Q<=Qt1;
ELSE

Q==Q-1;
END IF ;

END IF ;
END PROCESS :
END Behavior ;
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LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY prob7_23 IS
PORT ( R : IN INTEGER RANGE 0 TO 11
Clock, Resetn, L. : IN STD_LOGIC ;
Q : BUFFER INTEGER RANGE 0 TO 11 ) ;
END prob7.23 ;

ARCHITECTURE Behavior OF prob723 IS
BEGIN
PROCESS ( Clock, Resetn )
BEGIN
IF Resetn = 0" THEN
Q<=0;
ELSIF Clock’EVENT AND Clock =1 THEN
IFL="1"THEN
Q<=R;
ELSE
IF Q=11 THEN
Q<=0;
ELSE
Q<=0+
END IF ;
END IF ;
END IF ;
END PROCESS ;
END Behavior ;

LIBRARY iece ;
USE ieee.std_logic_1164.all ;

ENTITY prob7-26 1S

PORT ( Clock, Resetn : IN STD_LOGIC ;
Q : BUFFER STD_LOGIC_VECTOR(0TO 7)):
END prob7.26 ;
ARCHITECTURE Behavior OF prob7.26 1S
BEGIN
PROCESS ( Clock, Resetn )
BEGIN

IF Resetn = 0" THEN
Q <= "00000000™ ;
ELSIF Clock’ EVENT AND Clock = 1" THEN
Q<= (NOT Q(7)) & QO TO 6) ;
END IF ;
END PROCESS ;
END Behavior ;
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