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Memoria ROM
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Organizacao de uma memoria ROM

Assumir:

« Memoria com capacidade para armazenar 4 palavras, sendo que cada palavra
possui um tamanho de 2 bytes (16 bits).

* Nao existe nenhum tipo de controle adicional na leitura dos dados, ou seja, basta
fornecer o endereco do dado desejado, e a memoria devera fornecer esse dado na
sua saida.

a )

ROM 4x16

endereco: in std_logic_vector(1 downto 0) 0010110001101011 ErPrree: std_logic_vector(15 downto 0)
=SB 1101011000100011 >

0111010010010011

0101010010010010

- _/

« Na posicao (endereco) 0 dessa ROM esta armazenado o valor x’2C6B”
* Na posicao (endereco) 1 dessa ROM esta armazenado o valor x’"D623”
» Na posicao (endereco) 2 dessa ROM esta armazenado o valor x” 7493
* Na posicao (endereco) 3 dessa ROM esta armazenado o valor x” A492”
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LIBRARY IEEE;

Exemplo de ROM em VHDL obtido no site:
http://www.edaboard.com/thread38052.html|

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL,;

ENTITY ROM IS
PORT(

O VHDL original do site foi adaptado para se adequar ao

exemplo desses slides. Esse exemplo foi compilado e
simulado utilizando a ferramenta on-line:
http://www.edaplayground.com/

endereco: in std_logic_vector(1 downto 0);

dado: out std_logic_vector(15 downto 0)

);
END ENTITY:

ARCHITECTURE BEV OF ROM IS

Nao foi testado com o Quartus/ModelSim, logo nao existe

garantia de funcionamento, principalmente por ter sido
encontrado na Internet.

type memoria is array ( 0 to 2**2 - 1) of std_logic_vector(15 downto 0);

constant minhaROM: memoria :=

(

0 =>"0010110001101011",
1 =>"1101011000100011",
2 =>"0111010010010011",
3 =>"0101010010010010"

);

=> dado <= minhaROM (0);
=> dado <= minhaROM (1);
=> dado <= minhaROM (2);
=> dado <= minhaROM (3);

when others => dado <= (others =>'0'");

BEGIN
process (endereco)
begin
case endereco is
when "00"
when "01"
when "10"
when "11"
end case;
end process;
END BEV;

endereco
 —

\

ROM 4x16

0010110001101011
1101011000100011

0111010010010011

0101010010010010

_/
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Template de ROM do Quartus Il
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Quartus Il — Templates de descricoes VHDL com processos

Quartus Il 64-Bit - fhome/parallels/Documents/teste/teste - teste

-_ File Edit View Project Assignments It g 5 Window _Heln &
@ Insert Template
— Language templates: Preview:
E ~ - TCL - H-- Quartus II VHDL Template
— A= €= . —-— Single-FPort ROM
,“— paste Ctri+v - Verilog HDL l— ?
~f R - ' VHDL library ieee;
- ¥ Full Designs ! use ieee.std logic 1164.all;
= Select All Ctrl+A ¥ RAMs and ROMs use lieee.numeric std.all;
Find... Ctri+F tl of teste .
é fm ) ' ', Bo :ost Single-Port RAM Hentity single port rom is
s ] & 2 I, 81 : st Single-Port RAM w/ Initial Content
Ll ulliss Simple Dual-Port RAM (single cloc L 9{""’”"
LRI STl Simple Dual-Port RAM (dual clock DATA_WIDTH :
Tasks GoTo... Crl+G 7 True Dual-Port RAM (single clock) ADDR_WIDTH :
ertie True Dual Port RAM (dual clock) )i
Find Matching Delimiter Ctri+M |, Mixed-Width RAM port
i‘if' 7 e s1; Mixed-Width True Dual Port RAM = (
== . . ' : 1k
v Decrease Indent Shift+Tab Byte-enabled Simple Dual Port RA :ddr Cin
—‘—a v | | Byte-enabled True Dual Port RAM g ‘
= Comment selection i
_— - Single-Port ROM ):
- Uncomment Selection Ctrl+Shift+Q ¢ Dual-Port ROM L -
’W LAl Ctri+E » Shift Registers | end entity;
' ’ . » State Machines Elarchitecture rtl of single pc
—u T » Arithmetic
» Configurations -- Build a 2-D array
Toggle Bookmark Ctrl+F2 subtype word t is std
v Autocomplete Text > Constructs type memory t is arra
, g - » VHDL 2008 Constructs 4
L\ p jump tO Next BOOkmark F2 . Logic E fuﬂctioﬂ init_rom
Jump to Previous Bookmark Shift+F2 » Svnthesis Attributes return memory
m Clear All Bookmarks (Current) Ctrl+Shift+F2 . A?:_nm it e . '_1' . variable tmp
| == Clear All Bookmarks (All Files) X D [
= g Replace Tabs With Spaces
o 1




-- Quartus Il VHDL Template Entlty
-- Single-Port ROM
library ieee;
use ieee.std logic_1164.all;
use ieee.numeric_std.all;
entity single_port_rom is
generic
(
DATA WIDTH : natural := 8;
ADDR_WIDTH : natural := 8
);
port
(
clk . in std_logic;
addr . in natural range 0 to 2**ADDR_WIDTH - 1;
q : out std_logic_vector((DATA_WIDTH -1) downto 0)
);
end entity;
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architecture rtl of single_port_rom is

-- Build a 2-D array type for the ROM ArChiteCtU re

subtype word_tis std_logic_vector((DATA _WIDTH-1) downto 0);
type memory tis array(2**ADDR_WIDTH-1 downto 0) of word _t;

function init_rom
return memory_tis
variable tmp : memory_t := (others => (others =>'0"));
begin
for addr_pos in 0 to 2**ADDR_WIDTH - 1 loop
-- Initialize each address with the address itself
tmp(addr_pos) := std_logic_vector(to_unsigned(addr_pos, DATA_WIDTH));
end loop;
return tmp;
end init_rom;

-- Declare the ROM signal and specify a default value.
-- Quartus Il will create a memory initialization file (.mif) based on the default value.
signal rom : memory t :=init_rom;

begin
process(clk)
begin
if(rising_edge(clk)) then
g <= rom(addr);
end if;
end process;
end rtl;
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Template de RAM do Quartus Il

EEL5105 — Circuitos e Técnicas Digitais

9/13



Single-port RAM with initial contents (1/4)

-- Single-port RAM with single read/write address and initial contents
library ieee;

use ieee.std _logic_1164.all;

use ieee.numeric_std.all ;

entity single_port_ram_with_init is
generic (DATA_WIDTH : natural := 8;
ADDR_WIDTH : natural := 6);
port (
clk :in std_logic;
addr: in natural range 0 to 2**ADDR_WIDTH - 1;
data: in std _logic vector((DATA_WIDTH-1) downto 0);
we :in std logic :="1"
q :outstd logic vector((DATA_WIDTH -1) downto 0)
);

end single_port_ram_with_init;
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Single-port RAM with initial contents (2/4)

architecture rtl of single_port_ram_with_init is
-- Build a 2-D array type for the RAM
subtype word_t is std logic vector((DATA_WIDTH-1) downto 0);
type memory tis array(2**ADDR_WIDTH-1 downto 0) of word_t;

function init_ram return memory tis
variable tmp : memory_t := (others => (others =>'0"));
begin
for addr_pos in 0 to 2**ADDR_WIDTH - 1 loop
-- Initialize each address with the address itself
tmp(addr_pos) := std logic vector(to _unsigned(addr_pos,
DATA WIDTH));
end loop;
return tmp;
end init_ram;

EEL5105 — Circuitos e Técnicas Digitais 11/13



Single-port RAM with initial contents (3/4)

-- Declare the RAM signal and specify a default value.

-- Quartus Il will create a memory initialization file (.mif) based on
-- the default value.

signal ram : memory_t := init_ram;

-- Register to hold the address
signal addr_reg : natural range 0 to 2**ADDR_WIDTH-1;
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Single-port RAM with initial contents (4/4)

begin
process(clk)
begin
if (rising_edge(clk)) then
if (we ='1") then
ram(addr) <= data;
end if;
-- Register the address for reading
addr_reg <= addr;
end if;
end process;
g <= ram(addr_reg);
end rtl;
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