


|ibrary ieee;
use ieee.std logic 1164. all;

entity roml6x8 is
port(address: in integer range O to 15;
data: out std ulogic vector(7 downto 0));
end entity;

architecture sevenseg of ronl6x8 is
type romarray is array (0 to 15) of std ulogic vector (7

downt o 0);

constant rom romarray := ( “11111011", *“00010010",
“10011011", *“100100117, “01011011”, *“001110107,
“11111011", *“00010010”, “10100011”, *“100110107,
“01111011", *“00010010”, “10101001”, *“001101107,
“11011011", *“01010010");
begi n
data <= ron(address);
end architecture;
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Truth Table of Static RAM

OF’ WE' Mode I/O pins
H X X not high-Z
selected
L H H output | high-Z
disabled
L L H read |data_out

L X L write data_in




Row Memory Matrix
Decoder 128 x 128

Column I/0

Column Decoder
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Timing Specifications for CMOS SRAM

Parameter 61162-2 43258A-25
min min max
Read Cycle Time toc 120 - 25 -
Address Access Time T - 120 - 25
Chip Select Access Time tacs - 120 - 25
Chip selection to output in low-Z telz 10 - 3 =
Output enable o output valid toe R 80 - 12
Output enable to output in low-Z ToLz 10 - o) -
Chip de-selection to output in terz 10 40 3 10
high-Z
Chip disable to output in high-Z tonz 10 40 3 10
Output hold from address change ton 10 - 3 -
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Timing Specifications for CMOS SRAM

Parameter 61162-2 43258A-25
min max
Write Cycle Time Twe 120 - 25 -
Chip selection to end of write tew 70 - 15 -
Address valid to end of write taw 105 - 15 -
Address setup time tss 0 - 0 -
Write pulse width Twe 70 - 15 -
Write recovery time twe 0 - 0 -
Write enable to output in high-Z twhz 10 356 3 10
Data valid to end of write Tow 35 . 12 -
Data hold from end of write ton 0 - 0 i
Output active from end of write tow 10 - 0 i
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|ibrary ieee;
use ieee.std logic 1164. all;

use ieee.std logic arith.all;

entity ranbll6 is
port (address: in unsigned(7 downto 0);
data: inout std | ogic vector(7 downto 0);
WE b, CS b, CE b: in std ulogic);
end entity rantll6;




architecture sinple ramof ranb6ll6 is
type ramtype is array (0 to 2**8-1) of
std logic vector(7 downto 0);

signal raml: ramtype:= (others => (others
begi n
process
begi n
data <= (others => “Z"); -- chip is not selected
if (CS b ="'0) then
i f rising edge(WE b) then -- wite

raml( conv_i nt eger (addr ess’ del ayed)) <= dat a;
wait for O ns;

end if;

if WEb ='17 and OE b =0 then -- read
data <= ramil(conv_i nteger (address));

el se

data <= (others => ‘Z);
end if;

end if;
wait on WE b, CS b, CE b, address;
end process; end sinple ram




architecture sinple ramof ranb6ll6 is
type ramtype is array (0 to 2**8) of
std |l ogic vector(7 downto 0);

signal raml: ramtype;
begi n
process (address, CS b, WE b, CE b) is
begi n
data <= (others => “Z"); -- chip is not selected
If (CS b ="'0) then
If WEb =0 then -- wite
raml( conv_int eger (address)) <= dat a;
end if;
if WEb =1 and CE b =0 then -- read
data <= ranmil(conv_i nteger (address));
el se

data <= (others => “Z2");
end if;

end if;
end process;
end sinple ram




library ieee;
use ieee.std logic 1164. all;

use ieee.std logic_arith.all;
entity rantl16 is

generic (constant t_AA: Tine := 120 ns;
constant t _ACS: Tine := 120 ns;
constant t CLZ: Tinme := 10 ns;
constant t CHZ: Tine := 10 ns;
const ant . Time := 10 ns;
const ant Tinme := 120 ns;
const ant Tinme := 105 ns;
const ant Tinme := 70 ns;
const ant Tinme := 35 ns;
const ant Tinme := 35 ns;
const ant Tine := 0 ns;
const ant Time .= 10 ns);
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port (address: in unsigned(7 downto 0);
data: inout std |logic vector(7 downto 0);
VWE b, CS b, OE b: in std ulogic);

end entity ran6ll6;




architecture SRAM of rantll6 is
type ramtype is array(0 to 2**8) of std _|ogic _vector(7 downto 0);
signal raml: ramtype := (others => (others => ‘0'));
begi n
ram process
begi n

i f (rising_edge(VWE_b) and CS b’ delayed = ‘0’)
or (rising_edge(CS b) and WE b’ delayed = ‘0’) then
-- wite
raml( conv_i nt eger (address’ del ayed)) <= data’ del ayed,;
-- data’' del ayed is the value of data just before the falling edge
data <= transport data’ del ayed after t_ OW
end if;

I f (falling edge(WE_b) and CS b = “0") then
— enter wite npde
data <= transport “ZzZzZzzZzZ77" after t_ WHZ

end if;




architecture SRAM of ranbll6 is

begi n
ram process
begi n

If CS b’event and OE b = ‘0’ then
iIf CS b =1 then -- RAMis de-sel ected
data <= transport “ZzZzz7ZzZ777Z’ after t_CHZ
elsif WE b =1 then — read
data <= “XXXXXXXX' after t_CLZ
data <= transport ranmil((conv_integer(address)) after t_ ACS;
end if;
end if;
I f address’event and CS b = ‘0" and CEb =0 and VE b = 1’
t hen
data <= “XXXXXXXX' after t_ OH;
data <= transport ranil(conv_integer(address)) after t_AA
end if;
wait on CS b, WE b, address;
end process RAM




architecture SRAM of ranbll6 is

begi n

check: process
begi n
If CS b’ delayed = ‘0" and NOW/= 0 ns then
| f address’ event then
assert (address’ delayed' stable(t WO)) — t RC =t WC
report “address cycle is too short”
severity WARNI NG
end if;




architecture SRAM of ranbll6 is

begi n

check: process
begi n
if CS b delayed = ‘0" and NOW/= 0 ns then

if.rising_edge(WE_b) t hen
assert (address’ del ayed stable(t_AW)

report “address not |ong enough to end of wite”
severity WARN NG

assert (VWE b’ del ayed’ stabl e(t_WP))
report “wite pulse is too short” severity WARNI NG

assert (data’ del ayed stable(t_DW)
report “data setup tine is too short” severity WARNI NG

wait for t_DH
assert (data’'last_event >=t_DH)
report “data hold tine is too short” severity WARN NG

end if;
end if;
wait on WE b, address, CS b;
end process check;




|ibrary ieee;
use ieee.std logic 1164.all;
entity draml024 is
port(address: in integer range O to 2**5-1;
data: inout std ulogic vector(7 dowmnto 0);
RAS, CAS, WE. in std ulogic);

end entity;




architecture beh of dranl024 is
begi n

pO: process(RAS, CAS, VE) is
type dramarray is array (0 to 2**10-1) of
std ul ogic _vector (7 downto 0);

vari abl e row address: integer range O to 2**5-1,;
vari abl e nem address: integer range O to 2**10- 1;
vari able nem dram array;

begi n

end process poO;
end architecture;




architecture beh of dranl024 is
begi n
pO: process(RAS, CAS, VE) is
begi n

data <= (others => ‘'Z");
i f falling_edge(RAS) then row address := address;

el sif falling edge(CAS) then
mem address := row address*2**5 + address;

If RAS = ‘0" and WE = ‘0’ then
menm( nem addr ess) : = dat a;
end if;
If CAS = ‘0 and RAS = ‘0’ and WE = ‘1" then
data <= nenm(nem addr ess);
end if;
end process poO;
end architecture;




