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UNIVERSITY

Prof. Nuno Alves (nalves@wne.edu), College of Engineering

Homework Assignment #13 - Solutions

Due Date:Wednesday, November 2nd 201 |

Question #1
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--sw(7) is the reset button

--a binary combination of sw(0O)and sw(l) will control the LED speed
library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

use ieee.std_logic_arith.all;

entity main is
Port ( clk50_in : in bit;
sw : in bit vector(7 downto 0);
output : out bit_vector(7 downto 0));
end main;

architecture Behavioral of main is

signal speed : integer := 25000000;

signal clk_lhz : bit := '0';

signal cyclon_eyes : bit_vector(7 downto 0) := "00000001";
begin

process (sw(0),sw(1l)) --setting up the speed

begin
if (sw(1)='0"' and sw(0)='0') then speed<=25000000; end if;
if (sw(l)='0' and sw(0)='1l') then speed<=2500000; end if;
if (sw(l)='1]"' and sw(0)='0"') then speed<=1000000; end if;
if (sw(1l)='1l"' and sw(0)='1l') then speed<=500000; end if;

end process;

E process (clk50_in,sw(7))

| variable counter : integer;

E begin

| if (clk50_in'event and clk50_in='1l') then
E counter := counter + 1;

| if (counter>=speed) then

E counter := 0;

| clk_1lhz <= not (clk_lhz);
E end if;

i end if;

E if (sw(7)='1"') then counter := 0; end if;

| end process;

process (clk _lhz,sw(7))
variable loop direction : integer;
begin
if (clk_lhz'event and clk_1lhz='1l') then
if (cyclon_eyes="00000001") then
loop_direction:=1;
elsif (cyclon_eyes="10000000") then
loop_direction:=0;
end if;

if (loop_direction=1) then
cyclon_eyes <= cyclon_eyes sll 1;
elsif (loop direction=0) then
cyclon_eyes <= cyclon_eyes srl 1;
end if;
end if;

if (sw(7)='l") then cyclon_eyes <= "00000001"; end if;
end process;

output<=cyclon_eyes;
end Behavioral;
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Question #2

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;
use ieee.std logic_arith.all;

entity main is
Port ( clk50_in : in bit;
sw : in bit vector(7 downto 0);
output : out std logic_vector(7 downto 0));
end main;

architecture Behavioral of main is

signal speed : integer := 50000000;

signal slow _clock : bit := '0';

signal output binary : std logic vector(7 downto 0) := "00000000";
begin

process (clk50 in,sw(7))
variable counter : integer;
begin
if (clk50_in'event and clk50_in='1l') then
counter := counter + 1;
if (counter>=speed) then
counter := 0;
slow_clock <= not (slow_clock);
end if;
end if;
if (sw(7)='1l"') then counter := 0; end if;
end process;

process (slow_clock,sw(7))
begin
if (slow_clock'event and slow clock='1l') then
output binary <= output binary + 1;
end if;

if (sw(7)='l"') then output binary <= "00000000"; end if;
end process;

output<=output_ binary;
end Behavioral;
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Note: For both questions | used the following pin assignments:

! NET "clk50 in" LOC = "t9" ; ;
! NET "output<0>" LOC = "k12" ; :
! NET "output<l>" LOC = "pld" ; :
! NET "output<2>" LOC = "112" ; :
! NET "output<3>" LOC = "nld" ; :
! NET "output<4>" LOC = "pl3" ; :
! NET "output<5>" LOC = "nl2" ; :
! NET "output<6>" LOC = "pl2" ; :
! NET "output<7>" LOC = "pll" ; :
| NET "sw<0>" ©LOC = "f12" ; :
! NET "sw<1>" LOC = "gl2" ; :
| NET "sw<2>" ©LOC = "hl4" ; :
| NET "sw<3>" LOC = "h13" ; :
! NET "sw<4>" LOC = "j14" ; :
! NET "sw<5>" LOC = "j13" ; :
| NET "sw<6>" LOC = "kl14" ; :
ENET "sw<7>" LOC = "k13" ; :
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