
EECE 320 – Digital Systems Design

Homework 4

Problem 1 [20 points] Solve Problem 6.20 Parts (a), (c), and (e) in the textbook.
Problem 2 [20 points] Solve Problem 6.21 in the textbook.
Problem 3 [20 points]: Write VHDL code to implement an 8-to-3 priority encoder. Provide printouts of your code including test bench file in addition to snapshots of the obtained simulation waveforms.
Problem 4 [20 points] Solve Problem 6.55 in the textbook. The MSI devices to be used are limited to 74x148 and 74x138.
Problem 5 [20 points] Solve Problem 6.57 in the textbook. Use VHDL and develop a suitable test bench file. Provide printouts of your code including test bench file in addition to snapshots of the obtained simulation waveforms.

Problem 1
6.20
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Problem 2

6.21

What is wrong with the circuit in Figure X6.21 is that the enable wire (EN_L) enables (or disables) both 2-to-4 decoders simultaneously, when EN_L gets 0, 2 of the 8 outputs to take the value 0 and two three-state buffers act like a normal buffer, and two 1-bit signals (out of P, Q, R, S, T, U, V and W) make their way to SDATA (the 1-bit party-line). But SDATA can only store 1-bit, therefore we can not predict how the circuit reacts.

To eliminate the terrible problem we can add an inverter between EN_L and one of the two G ports (1G or 2G). The new circuit is illustrated below:
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Problem 3

8-to-3 priority encoder:

[image: image5.png]library ieee;

use ieee.std_logic_1164.all;

entity encoder8to3 is

port( I: in std_logic_vector (7 downto 0) 7
A: out std_logic_vector (2 downto 0) );

end encoder8to3

architecture encoder8to3_a of encoder8to3 is

function conv_std_logic_vector (arg: integer; size: integer)

return std_logic_vector is

variable result: std_logic_vector(size-1 downto 0);

variable temp: integer;

begin

temp:=arg;

for i in 0 to size-1 loop

if (temp mod 2) = 1 then

result (i) 1

else

result (i) 0';
end if;

temp := temp/2;
end loop;
return result;
end;

begin

process (I)
variable j: integer range 7 downto 0;

begin

for j in 7 downto 0 loop

if I(§) = '1' then

A<= conv_std_logic_vector (j,3);
exit;

end if

end loop;
end proces
end encoder8to3_:





Test Bench:

[image: image6.png]library ieee;
use ieee.std_logic_1164.all;

entity encoder_tb is

end encoder_tb;

architecture encoder_tb_a of encoder_tb is
component encoder8to3 port (

I: in std_logic_vector (7 downto 0);

A: out std_logic_vector (2 downto 0) );
end component;

signal I: std_logic_vector(7 downto 0)
signal a: std_logic_vector(2 downto 0):
begin

UUT: encoder8to3

0000000
000

port map (I=>I,A=>A);
process

begin

I 0000000"; wait

I 0000000"; wait

I 1000000"; wait

I 0100000"; wait

I 0010000"; wait

I 0001000"; wait

I 0000100"; wait

I 0000010"; wait

I 0000001"; wait

I 11111117; wait

I 1010001"; wait

T 0001010"; wait for 10 ns;
wait;

end process;
end encoder_tb_a;
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Simulation waveform:

Problem 4
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Problem 5

74x148 Priority Encoder:
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74x138 decoder:

[image: image10.png]library ieee;
use ieee.std logic_1164.all;
entity encoder8to3_L is
port( I_L: in std_logic_vector (7 downto 0) ;
A L: out std_logic_vector (2 downto 0);
E1: in std_logic;
GS,E0: out std_logic );
end encoder8to3_L;
architecture encoder8to3_L a of encoder8to3_L is
function conv_std_logic_vector (arg: integer; size: integer)
return std_logic_vector is
variable result: std_logic_vector(size-1 downto 0);
variable temp: integer;
begin
temp:=arg;
for i in 0 to size-1 loop
if (temp mod 2) = 1 then
result (i) 0%
else

result (i) :='1';
lend if;

temp := temp/2;
end loop;
return result;
end;

begin

process (E1,I_L)
variable j: integer range 7 downto 0;

begin
for j in 7 downto 0 loop
if I_L(j) = '0' and E1 = '0' then

conv_std_logic_vector(j,3); GS <= '0'; E0 <= '1' ;

else GS <= '1'; E0 <= '0'; A_L<= "1117;

end process;
end encoder8to3_L_a;




Circuit from 6.55:
[image: image7.png]library ieee;
use ieee.std_logic_1164.all;
entity probS is
port ( R_L: in std_logic_vector (0 to 7) ;
A L: out std_logic_vector (2 downto 0);
AVALID, BVALID: out std_logic;
B_L: out std_logic_vector (2 downto 0) );
end probs;
architecture struct of probS is
component encodergto3_1
port (I_L: in std_logic_vector (7 downto 0)
A_L: out std_logic_vector (2 downto 0)
E1: in std_logic;
GS,E0: out std_logic );
end component;
component v3to8dec
port ( Gl, 62, G3 : IN std_logic ;
A : in std_logic_vector( 2 downto 0)
¥ : out std_logic_vector(0 to 7) ) ;
end component;
signal M,N: std_logic_vector (0 to 7);
signal L: std_logic_vector (0 to 2);
signal p,q: std_logic;
begin
u0: encoder8to3_1 port map (R_L,L,'0',AVALID,p);
ul: v3tofdec port map ('1','0",'0',L,M);
gl: for i in 0 to 7 generate
u2: N(i) <= M(i) xnor R _L(7-i);
end generate;
u3: encoder8to3_1 port map (N,B_L,'0',BVALID,q);
AL<=L;
end struct;




Test bench:

[image: image11.png]library ieee;
use ieee.std logic_1164.all;
entity v3togdec is
port ( Gl, G2, G3 : IN std_logic ;
A : in std_logic_vector( 2 downto 0)
Y : out std logic vector(0 to 7) ) ;
end V3toBdec ;
architecture V3toBdec_a of V3toBdec is
signal ¥_s : std_logic_vector(0 to 7) 7
begin
with A select Y s <=
"01111111" when "000"

"10111111" when "001" ,
"11011111" when "010" ,
11101111" when "011" ,
"11110111" when "100" ,
"11111011" when "101" ,
11111101" when "110" ,
"11111110" when "111" ,

"11111111" when others;
¥ <= Y_s when (Gl and (not G2) and (not G3) ) = '1' else  "00000000";
end v3toBdec_a;




Simulation waveform:

[image: image12.png]library ieee;
use ieee.std logic_1164.all;
entity prob5_tb is

end probS_tb)
architecture prob5_tb_a of prob5_tb is
component encoder8to3_L port (

R L: in std logic_vector (0 to 7):

A L: out std_logic_vector (2 downto 0);

AVALID, BVALID: std_logic;

B_L: out std_logic_vector (2 downto 0) );

end component;

signal R_L: std_logic_vector (0 to 7):="11111111
signal A_L: std_logic_vector (2 downto 0);
signal AVALID, BVALID: std_logics

signal B_L: std_logic_vector (2 downto 0);
begin

UUT: encoder8to3_L
port map (R_L=>R_L,A I

"11111111"; wait for 10 ns;
"01111111"; wait for 10 ns;
"10111111"; wait for 10 ns;
"10110111"; wait for 10 ns;

wait for 10 ns;
wait for 10 ns;

end process;
end prob5_tb_a;

>AVALID, BVALID=>BVALID,B_L=>B L)




