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1. 2-to-4 Line Decoder (using 1-to-2 Line Decoder)

(LSB) A __|BINLDEC go a) Write the entity declaration for a 2-to-4 Line decoder
(MSB),?\ Dl module named LDecoder2_4 that has two input named A0
S D2 and A1, and four outputs named DO, D1, D2, D3.
3

Solution:

entity LDecoder2_ 4 is
Port ( A0 : in STD LOGIC;

al : in STD LOGIC;
D0 : out STD LOGIC;
DI : out STD_LOGIC;
D2 : out STD LOGIC;
D3 : out STD LOGIC);

end LDecoder2 4;
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Write the architecture declaration for the above 2-to-4
Line decoder named LDecoder2 4 with an
architecture name “LDecoderl 2” using 2 1-to-2 Line

architecture Behavioral of LDecoder2 4 is

component LDecoderl 2 is
Fort ( A4 : in STD LOGIC;

DO : out STD LOGIC; 1. Port for
DI : out STD LOGIC); Unit Circuit
end component; N
2. Signals for
— = signals Circuits

signal SigaA0: std legie vector(l downto 0);

Virtual Circuit

signal SigAl: std logie vector(l downto 0);

begin
: - 3. Port map

uutl:; LDecoderl 2 port map(A0, Siga0(0), Sigald(l)); for virtua
uutZ: LDecoderl 2 port map(Al, SigaAl (0), Sigal(1l)); .

- signals
DO <= Sigal(0) and SigR0(0);
Dl <= Sigal (0} and Sigal(1); 4. Output for
D2 <= Sigal(l) and Siga0(0); virtual circuits

D3 <= sigal(l) and sigao ()]

end Behavioral;

2. 3-to-8 Decoder

a) Write the entity and architecture declaration for a 3-
to-8 decoder module named Decoder3 8 that has one
3-bit input named S and one 8-bit output named Q. mntity Decoder3 to 8 is

Solution:

pihrary IEEE;
use IEEE.STD_FOGIC_llﬁﬂ.QLL;

1. Use vectors to
present 3 and 8 bits

Port |
8 : in STD_LOGIC_VECTOR (2 downto 0);
out STID LOGIC VECTOR (7 downto 0)
)i
end Decoder3_to_ 8;

architecture Behavioral of Decoder3 to 8 is

begin
process (8) 2. Use case statement
begin to present output Q.

case 8 is
when "000" => Q<="0000000

!
!

I

!

!

| i
; when "001M => Q<=r00000010";
' when "010" =»> Q<="00000100";
. when "011" => Q<="00001000";
; when "100" => Q<=r00010000";
' when "101" => Q<="00100000";
. when *110" => Q<="01000000";
; when "111" => Q<=r10000000";
| when others => null;

E end case;

i

end process;




b) Write the circuit named Q1 using VHDL with one 3-

entity Q1 i=

to-8 decoder and external gates. port (
¥ : in STD LOGIC;
. L . -
Fl(_yLJ 1,2)=xvz +xz ¥ : in STD LOGIC; 1. Entity Port
Z : in STD_LOGIC; for the Circuit
. _ P 3
F"(}L, v,z)=xyz' +x'z Fl : out STD LOGIC;
F2 : out STD LOGIC);
end Ql;

2. Define

DEC
] architecture Behavioral of Ql i= ?ompqifnﬁ
] B Oor avirtua
£ fo = Fitx.y. 2) component Decoder3 to 8 o
-7 circuit
y jl port

8 : in STD_FOGIC_VECTOR (2 downto 0);

— A Q @ out STD LOGIC VECTOR (7 downto 0));
| L et
2ﬂ.y.ﬂ end component;
signal 3: std_logiec vector(2 downto 0); 3. Signals

for Circuits

Iz

vlvjelelvielele]

signal Q: std_logic_yector(7 downto 0);

begin 4. Port map
for vectors in
uut: Decoder3_to_8 port map(S, Q);  virtual signals
S <=X &Y & Z;
Fl <= Q(0) or Q(5) or Q(7); 5. Oquutthe
F2 <= Q(1) or Q(3) or Q(4); functions
Fnd Behavioral;

3. Encoder

Write the entity and architecture declaration for a decimal-to-gray code encoder module named DTG_encoder that has one 10-bit
input named D_in and one 4-bit output named G_out.
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library ieee;
use ieee.std_logic 1164.all; 1100|008
olalo[o|0]|0
entity DTG _encoder is W10 2|00 0
port ( 00 0 1 0 ©
D _in: in std_logic_vector(9 downto 0); 0 0 0 0 1 o
) G_out : out std_logic_vector(3 downto0) , , o o o 1
End DTG_encoder; O RO S OR SOR OB B0
0 0 0 0 0 O
architecture Behavior of DTG _encoder is DO 0|00 |0
begin 00 0 0 0 ©
process (D_in)
begin
G_out(3)<=D_in(8) OR D in(9);
G _out(2) <= D_in(4) OR D _in(5) OR D in(6) OR D in(7) OR
D in(8) OR
D _in(9);

G_out(1)<=D_in(2) OR D _in(3) OR D_in(4) OR D _in(5);
G_out(0) <= D in(1) OR D_in(2) OR D_in(5) OR D_in(6) OR D _in(9);

end process;
end Behavior

4. JK Flip-Flop

Write the complete VHDL code for a negative-edge triggered JK Flip-Flop with asynchronous CLR.
C ] K |Qu1 Q41 State architecture behavioral of JKFF is
0 x x| Q [N Hold signal tmp std_logic;

— begin
OBl % Q Hekd process (j, k,clk, rst)
1 0 1 0 1 Reset begin
110 1 0 Set if(rst = '1') then
11 1| Q Q Toggle tmp <= '0';

elsif (falling_edge(clk)) then
library ieee; use itg /= k) then
ieee.std logic_1164.all; tmp == 37
- - elsif(j = '1l' and k = '1'") then

entity JKFF is tmp <= not tmp;
port ( end if;
j: in std_logic; end 1if;
k: in std logic; q <= tmp;

clk: in std logic:
rst: in std logic;
q: out std_logic;
end JKFF;

end process;
end behavioral;




