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4-10.
J K QQ(t+1) S R QQt+l) D Q)Q(t+1) T QM)Q(t+1)
0O 0 O 0 0O 0 O 0 0 O 0 0 O 0
0O 0 1 1 0O 0 1 1 0 1 0 0 1 1
0O 1 0 0 0 1 0 0 1 0 1 1 0 1
0 1 1 0 0O 1 1 0 1 1 1 1 1 0
1 0 O 1 1 0 O 1
1 0 1 1 1 0 1 1
1 1 ol 1 1 1 ol X Q(t+1) =D Q(t+1) =TOQ
1 1 1 0 1 1 1 X
Mh=B Ka = BX
k=X Kg = AX + AX
Q(t+1) = JO+KQ Q(t+1) = S+ RQ
A(t+1) = WA + KpA = BA+ BA +XA
B(t+1) = kB + KgB = X B + ABX + ABX
4-12.
Present state Input Next state X=0
A C X A B
0 0 o0 0 1 0 0 \ / %
0 0 © 1 0 0 O ‘ « ‘
0 0 1 0 0 0 0 @ @ @
0 0 1 1 1 0 0
0 1 0 0 0 0 1
0 1 0 1 1 0 1 X=1
0 1 1 0 1 0 1
O S A D)
o 1 1 1 0 0 1 Go)——>0)——~19——~(0)
1 0 0 1 0 1 0 \ / @
1 0 1 0 0 1 0 <9 ‘
1 0 1 1 1 1 0 @
1 1 0 0 0 1 1
i i 2 é i i i State diagram is the combination of the above two diagrams.
1 1 1 1 0 1 1
4-17.
1/1
Present state Input Next state Output W\
A B X A B Y
o/
0 0 0 0 1 0 on 170
0 0 1 0 0 1 110
0 1 0 1 0 1
0 1 1 1 1 0
1 0 0 0 0 1 1 0/0
1 0 1 0 1 0
1 1 0 1 1 0 _
1 1 1 1 0 1 Format: X/Y




Problem Solutions — Chapter 4
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4-25.
Da J
Present state Input Next state
A J K A 1
0 0 0 0 ALl 1
0 0 1 0 K
0 ro ! Da = AJ+ AR
0 1 1 1
1 0 O 1
1 0 1 0
1 1 0 1
1 1 1 0




Problem Solutions — Chapter 4

4-30.

JA:BX

FF Inputs

Input Next state

Present state

[aa]

Ke Ka=B X+

Jp

Ka

JA

[><
|<C
n

Kg=AX

4-33.

E(BX +BX)

‘]A:

FF Inputs

Next state

Inputs

Present state

Jg

Ka

Ja

E(BX +BX)

KA:

JBZE

KB:E

4-36.

ABX + ABX

TA:

Tg = ABX + ABX +BX

Next state FF Inputs

Input

Present state

PC P

HC p——B

Ta

Clock




Problem Solutions — Chapter 4

4-37
library IEEE;
use |IEEE.std_logic_1164.all;

entity mux_4tol is
port (
S:in STD_LOGIC_VECTOR (1 downto 0);
D: in STD_LOGIC_VECTOR (3 downto
0);
Y: out STD_LOGIC

end ’mux_4t01;

-- (continued in the next column)

architecture mux_4tol_arch of mux_4tol is
begin

process (S, D)

begin

case Sis
when "00" => Y <= D(0);
when "01" => Y <= D(1);
when "10" => Y <= D(2);
when "11" => Y <= D(3);
when others => null;

end case;

end process;
end mux_4tol_arch;

4-40.

library IEEE;
use |IEEE.std_logic_1164.all;
entity jkff is
port (
J,K,CLK: in STD_LOGIC;
Q: out STD_LOGIC

)
end jkff;

architecture jkff_arch of jkff is
signal q_out: std_logic;
begin

state_register: process (CLK)
begin
if CLK'event and CLK="0' then --CLK falling edge

case Jis
when '0' =>
if K="1"then
g_out <='0";
end If;
when '1' =>
if K ="0"then
g_out <="1"
else
g_out <= not g_out;
end If;
when others => null;
end case;
end if;
end process;

Q<=q_out;
-- (continued in the next column) end jkff_arch;
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4-45.
module prdolem_4_4% (S, D, Y) ; aways@(SorD)
begin
input [1:0] S ; '
input [3:0] D ; if (S ==2'b00) Y <= D[0];
output Y; else if (S == 2'b01) Y <= D[1];
regy; else if (S == 2'b10) Y <= D[2];
else Y <=DJ[3];
/I (continued in the next column)
end
endmodule



Problem Solutions — Chapter 4

4-47.

module JK_FF (J, K, CLK, Q) ;
input J, K, CLK ;

output Q;

reg Q;

/I (continued in the next column)

always @(negedge CLK)
case (J)
0'h0: Q<=K?0:Q;
1'b1: Q<=K?~Q: 1;
endcase
endmodule
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