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 SRAM - synchronous write, asynchronous read

-— sram_1288. vhdl

-- created 4/25/17
- tj

-- Inputs: clk, addr, we_b, data_in
-- Qutputs: data_out

Tibrary ieee;
use jeee.std_logic_1164.alT;
use ieee.numeric_std.all;

entity sram_1288 is

port(
i_clk: in std_logic;
i_we_b: in std_Togic;
i_addr: in std_logic_vector {6 downto 0);
i_data_in: inm std_logic_wvector {7 downto 0);
o_data_out: out std_logic_wvector (7 downto Q)

end;

architecture behavioral of sram_128B 1is

-- create type

type sram_type is array (0 to 127) of std_logic_vector (7 downto 0);

-— Create memory

signal mySRAM: sram_type;

begin

-- Synchronous [SRAM write process

rocess (1_clk)
egin

if (rising—edge(i_clk)) then
ifa =" tThen
—integer (unsigned(i_addr))) <> i_data_in;
en s
end if;

end process;

-— ASYNCronous SRAM read

aldata_out (f:ﬁfﬁf?m(tu_integer(Lnsigned(ﬁ_addr))};

end behavioral;
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 SRAM - synchronous write, asynchronous read
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 SRAM - synchronous write, asynchronous read

-- RURN Process
begin
-- Initalize walues
WE_B <= "1";:
-- Read from a few
wait for 2*PER;

end loop;

run: Process -- note - no sensitivity 1ist allowed

ADDR <= (others =» '
DATA_IN <= (others =» '

for 1 in 0 to 9 Toop

ADDR <= std_logic_vector{to_unsigne

d(i®lz,72);

| Wave - Defalt

-- Write to a few addresses

for i in 0 to 9 Toop
wait for 1*PER;
ADDR <= std_logic_ =e:_|r(ru unsigned(i*12,7));
DATA_IN <= 5td_1u ic_wvector (to_ Ir;1|rhl(1*5, 8));

WE_B == "0
wait for 1% PER
WE_B <= "1°;

end Toop;

-- Read from a few addresses
for i in 0 to 9 Toop
wait for 2*PER;
ADDR <= std_logic_vector (to_unsigned(i®12,7));
end loop;
end process run;
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* SRAM — synchronous write — generic
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* SRAM — synchronous write - generic

—-— sram_MxN.vhd]

-- created 4/25/17
- tj

-- Inputs: clk, addr, we_b, data_in
-- Qutputs: data_out

Tibrary iese;

use ieee.std_logic_1lle4.all;
use ieee.numeric_std.all;
use ieee.math_real.all;

entity sram_Mxn_d

architecture behavioral of sram_mMxn is

-- create type

type sram_type is arraf (0 to (mem_depth - 1))

-— create memory

signal mySRAM: sram_type;
begin

-- SRAM write process
Ero;ess (i_clk)
egin
if (rising_edge(i_clk)) then
-- read logic
if(i_we_b ="0") then

of std_'lu:g'ic_'-.-ectu:t@th - 1) d@

mySRAM(to_integer (unsigned{i_addr))) <= i_data_in;

end 1f;
end if;
end process;

-- SRAM asynchronous read

o_data_out <= mySRAM(to_integer {unsigned(i_addr}));

gen
mem_width: positive :
y; mem_depth: positive : end behavioral;
port(
i_clk: in std_logic;
i_we_b: in std_logic;
i_addr: in std_logic_vectop 1nteger(cei1(1092(rea1(mem_depth)})}) - 1) downto
i_data_in in std_Togic_vect@r ((mem_width - 1) downto 0);
o_data_out: out std_Togic_vecto mem_width - 1) downto 0)
end:
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* SRAM — synchronous write - generic
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* SRAM — synchronous write - generic

-- RuUn Process
run: Process -- note - no sensitivity 1ist allowed
begin

-- Initalize values

ADDR. <= (others == "0");

DATA_IN <= {(others == '0");

WE_B <= "1";

-- Read from a few addresses
for i in 0 to 9 loop

wait for 2%PER;

CIAgl)DR <= std_logic_vector (to_unsigned(i*250, (integer (ceil(log2(real(mem_depth)))))));
en oop;

-- Write to a few addresses
for 1 in 0 to 9 Toop
wait for 1%PER;
ADDR <= std_logic_ ectur(tn unsigned(i*250, (1nteuer(ce11(10g2(te;1(mem_depth}})))}},
DATA_IN <= ;td 1nu1c vector (to_l Ln;1uned(1*;, mem_width));
WE_B <= '0°'
wait for 1=® PER
WE_B <= "1";
end Toop;

-- Read from a few addresses
for i in 0 to 9 loop
wait for 2%PER;
dA?DR <= std_logic_vector (to_unsigned(i*250, (integer (ceil(log2(real(mem_depth)))))));
en oop;
end process run;
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* SRAM - synchronous read/write - generic

Allows the compiler to use on-chip
memory blocks
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 SRAM - synchronous read/write - generic

-- sram_sync_rw. vhd]
-- created 4/25/17
—— tj

-- rev 0

-- Inputs: clk, addr, we_b, data_in
-- outputs: data_out

Tibrary ieee;

use ieee.std_logic_1164.al1;
use ieee,numeric_std.all;
use iese.math_real.all;

entity sram_sync_rw is
generic(

mem_width: positive := §;

mem_depth: positive := 4096
port(

i_clk: in std_logic;

i_we_h: in std_logic;

i_addr: in std

end;

architecture behavioral of sram_sync_rw is

-- Create type

type sram_type is array (0 to {(mem_depth - 1)) of std_logic_vector

-— Create memory

signal mySRAM: sram_type;
begin

-- SRAM write process

Erogess (i_clk)
egin
if (rising_edge(i_clk)) then
-- read logic
if{i_we_b ="0") then
myERAM(tu_ﬁnteaer(Lnsianedfi addr))) <= i_data_in;

end

““registerd output

Gfdata_out <= mySRAM(to_integer (unsigned{i_jaddr}});
en ;

end processy

end behavioral;

({mem_width - 1) downto 0);

Togic_y ectur(((1nteger(ce11(1092(reHW(mem_depth)}}}} - 1) downto 0);
i_data_in: 1in std_logic_vector {{mem_width - 1) downto 0);
o_data_out: out std_logic_vector ({mem_width - 1) downto 0)
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 SRAM - synchronous read/write - generic
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 SRAM - synchronous read/write - generic
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* SRAM - synchronous read/write — registered
address - generic
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* SRAM - synchronous read/write — registered

address - gene

dle

architecture behavioral of sram_reg_addr is

-- sram_reg_addr.vhdl

-— created 4/25/17
-- ]

-- Inputs: c¢lk, addr, we_b, data_in
-- Outputs: data_out

Tibrary ieee;

use ieee.std_logic_1164.all;
use iese.numeric_std.all;
use iese.math_real.all;

entity sram_reg_addr is
generic(

-- Create type

type sram_type is array (0 to (mem_depth - 1)) of std_logic_vector ((mem_width - 1) downto 0);

-- Create memory

signal mySRAM: sram_type;

-- create registered address signal

signal addr_reg: std_logic_vector ({{integer (ceil(log2(real (mem_depth)))}) - 1) downto 0);

begin

-- SRAM write process

rocess (i_clk)

egin

if (rising_edge(i_clk)) then
-- read logic
if(i_we_b ="0") then
dmy;RAM(tu_integer(Lnsigned(addr_reg)}} <= i_data_in;

end if;

— 2 w==Teg ISLEer
o_data_out <= mySRAM(to_integer (unsigned{addr_reg)));
addr_reg <= i_addr;

S .

end process;

mem_width: positive := §; , .
mem_depth: positive := 4096 end behavioral;

pért(
i_cTk: in std_Tlogic;
i_we_b: in std_Tlogic;
i_addr: in std_Tlogic_vector(((integer (ceil(Tog2(real (mem_depth}}))) - 1) downto 0);
i_data_in: 1in std_Togic_vector({mem_width - 1) downto 0);

; o_data_out: out std_Togic_vector ({mem_width - 1) downto 0)

end;
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* SRAM - synchronous read/write — registered

address - generic
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* SRAM - synchronous read/write — registered
address - generic
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