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Overview

= Part 1 - VHDL Basics and Types of Descriptions
= Part 2 - Behavioral and Hierarchical Description
= Part 3 - Finite State Machines

= Part 4 - Registers and Counters
* Registers
 Shift Registers
« Counters
« Examples
= 4-bit Left Shift Register with Reset
= 4-bit Binary Counter with Reset
= Part 5 - Algorithmic State Machine Example: Binary
Multiplier
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VHDL for Registers and Counters

= Register - similar description to a flip-flop except contains
multiple bits:

signal Q, D : std logic vector (15 downto 0);
process (CLK,RESET)
begin
if (RESET = 'l') then
Q <= B"0000000000000000";
elsif (CLK'event and CLK = '1"')
Q <= D;
end

= Shift Register — use:

 Shift operators
Q <= Q sl11 1; -- By default fills rightmost bit with
-- 0; defaults differ depending on the shift type;

* Concatenation
Q <= Q(14:0) & SI; -- SI is one bit shift input

= Counter — use increment, decrement, add, subtract:
count <= count + "0001"; -- count is four bits
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VHDL Description of Left Shift Register

library ieee;

use ieee.std logic 1164.all;

entity srg 4 r is

port (CLK,RESET,SI: in std logic;
Q : out std logic vector (3 downto 0);
SO : out std logic);

end srg 4 r;

architecture sequential of srg 4 r is

signal shift: std logic_vector (3 downto 0);

begin
process (RESET, CLK)
begin
if (RESET = 'l') then
shift <= "0000"; end process;
elsif (CLK'event and (CLK = 'l')) then|Q <= shift;
shift <= shift(2 downto 0) & SI; SO <= shift(3);
end if; end sequential;
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VHDL Description of Binary Counter

library ieee;

use ieee.std logic 1164.all;

use lieee.std logic unsigned.all;

entity count 4 r is

port (CLK, RESET, EN: in std logic;
Q : out std logic vector (3 downto 0);
CO : out std logic);

end count 4 r;

architecture sequential of count 4 r is

signal count: std logic_ vector (3 downto 0);

begin count <= count + "0001";
process (RESET, CLK) end if;
begin end process;

if (RESET = 'l') then Q <= count;

count <= "0000"; CO <= 'l' when (count = "1111"

elsif (CLK'event and and EN = '1l') else '0';

(CLK = '1l') and (EN = '1"')) end sequential;

then
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